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KaTanor aneKTuBHbIX AUCLUNIUH

6B07 - UH)XeHepHble, 06pabaTbiBatoLLMe U CTPOUTENbHbIE OTPacnu
(Kog v knaccudumkaums o6nactu o6pasoBaHus)

6B071 - H>XeHepuna n MHXXeHepHoe feno
(Kop 1 knaccudmkaums HanpaBieHUst NOArOTOBKM)

0710

(Kogz B MexxayHapoaHoii cTaHAapTHOM knaccudukaumum o6pas3oBaHus)

B063 - OnekTpoTexHMKa U aBToMaTmM3aums
(Kog v knaccudmKaumsa rpynnbl o6pa3oBaTesibHOM NporpaMMmbl)

6B07104 - ABTOMaTM3auUna 1 ynpaBreHue
(Koa 1 HaumeHoBaHWe o6pa3oBaTesibHO NPorpaMmbl)

6akanaBp
(ypoBeHb NOArOTOBKM)

Ha6op 2023 roga

Cemen 2023



PaspaboTtaHo

Akagemunyecknm kommtetom Of1

Pykosoantenb AK HypbiMmxaH I'ynHyp HecinTtankpiabl
MeHepykep Ol 3onotoB AnekcaHgp JMuTpuesuny

PaccMoTpeHo

PekoMeHO0BaHO K yTBEPXAEHMIO HA AKageMn4YeCcKoOM CoBeTe YHUBepcuTeTa
MpoTokon N2 4/6 «10» anpens 2023 r.

MNpepcepatens Komuccum no obecnevyeHnto kayectea Aaunosa ILb.

YTBepxaeHo

Ha 3acepaHuun AkafieMnyeckoro coBeTta yHuBepcurteTa
MpoTtokon N2 5 «21» anpensa 2023 r.

Mpepcenatenb Akagemuyeckoro coseta OpankaHoBa U.A.



MeToabl ynpassieHUA UHTenneKTyaJibHbiMm CUCTeMamMu

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafemMunyecknx KpeanTos 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

,ﬂMCL{MI‘IﬂMHa n3y4qyaet npnHUnrbl U MeTo4bl NMOCTPOEHNA CUCTEM yrpaBJIeHNA TEXHUYECKUM 06bEKTOM Ha OCHOBE MeToga Teopun
UCKYCCTBEHHOI0O UHTEJIZIEKTa U COBPEMEHHDbIX MNMPOrpaMMHO- TEXHUYECKUX CPeACTB. PaCCManMBaiOTCﬂ TBOPYECKUNE N NpaKTn4eckne
OCHOBbI B 06/51aCTH NMPOEKTUPOBaHNA N CO3[4aHnNA WHTEJIJIEKTyallbHbIX CUCTEM, 6a3oBbie asiropuTtmbl o6yquM,q n annapartHo-
nporpamMmmHbie cpegcrtBa U METOAbI peasindalnn NUCKYyCCTBEHHbIX Hel;IpOHHbIX ceTel U HEYETKOM JIOMUKM.

CI'IeLlMd)MKa NMPpoOeKTnpoBaHnAa un pa3pa60TKa UHTEeNINIEKTyallbHbIX CUCTEM A/ yripaBJ/ieHUA TEeXHUYEeCKUMU cucremamm w“
TEXHOJIOTM4YECKUMMU rpoLjeccamMu.

Lienb nsyyeHus aucuunnmHbl

n3yyaroTcsa npuHUnnbl n MeTofbl TNOCTPOEHUA CUCTeM ynpaBJieHUs TeXHUYeCKUM 06bEKTOM Ha OCHOBE mMeTofoB Teopun
UCKYCCTBEHHOIO UHTeJ1/lIeKTa U COBPEMEHHbIX NPporpaMmMHO-TEXHUYECKNX CpeaCcTB

PesynbraTbl 06y4eHus

ON 9 CnocobeH NPUMEHATb [10Jly4eHHble 3HaHuUsA K pPeLleHno BOINpOoCOB Bbl60pa n BHeapeHns KopriopatuBHbIX CUCTEM U
MHd)OpMaL[MOHHbIX TEXHOJI0rNM AJ15 pelleHns 3agad yripaBJ/ieHUs, NpoeKTnpoBaTtb U paSpa6aTblBaTb UHTeNIeKTyal/lbHble CUCTEMbI 4J15
ynpaBJ/ieHUss TeEXHNWYEeCKNUMN cucrteMamm U TexXHOJIOrM4eCKUMU ripoLeccamu, O6yanb NUCKYCCTBEHHbIe HeﬁpOHHble ceTun, NMPUMeHATb
nporpamMmmHbie U arinapatHble MeTo4bl peasin3aynmn NCKyCCTBEHHbIX Hel}ipOHHbIX ceTeun U HeYeTKnxX aJiroputTMoB yripaBJ/ieHUA.
PeaynbraTbl 06y4eHuMs No AucuunanHe

OnucbiBaTb OCHOBHbIE MeTOoAbI N NMPUHLNIMbI TOCTPOEHNA CUCTEM yrnpaBJ/IEHUA Ha 6ase UCKYCCTBEHHOIro UHTEJIJIEKTa

BbisiB/ISITb OCHOBHbIE METOAbI NMTPOEKTUPOBAaHUA U CO3JaHNA NMHTEJIJIEKTYallbHbIX CUCTEM

JleMOHCTpMpoBaTh HaBbIKM NPOEKTUPOBAHUS annapaTHO-NPOrPaMMHOI0 06€CreYeHNs MHTEIEKTYalbHbIX CUCTEM

MpepekBU3NTbI

PaspaboTka rnosib30BaTesIbCKux nHTeppeiicos

MocTpekBusuThbl

npoeKTMpOBaHMe CUCTEM Ha OCHOBEe rnporpaMmMupyeMbix J1I0rM4eCKnXx MHTerpasibHbix cxem

Po6oToTexHMYeCcKne cUCTeMbl U KOMIMJIEKCbl C OCHOBaMM UCKYCCTBEHHOIo UHTeNJ1eKTa

Limkn ancumnnuHbi BasoBble gucunMnAnHbI
Kypc 3

KonunyecTBo akaieMmyeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue cogep>xaHusi AUCLUMIIUHDI

ﬂMCL{MI’U‘MHa HaripaBJieHa Ha 3HaKOMCTBO C npunHyunrnamm rnocTpoeHuns pO6OTOTeXHI/1LIeCKMX CUCTEM N KOMI1JIEKCOB. PaCCManMBaeTCFI
cocTaBJiaroLne pO6OTOTeXHI/1quKMX KOMIr1J1eKcoB U cucteM, OCHOBHble U BCromMorarte/ibHble o6opy,qOBaHme, MeTof[o0s10rna n Teopus
CO3[jaHNA WHTEJIJIeEKTyallbHbIX CUCTEM U pO6OTOTeXHI/1¢-IeCKMX KOMI1J1eKCOB. Mayqaforc;q KOHCTPYKUNN MaHWMynaTopoBs n rnpnBogoB
NMPpOMbILLJIEHHbIX pO6OTOB, co3jaHne WHTeJlIJ1IeKTyallbHbIX CUCTEM U 3KCMEPTHbIX CUCTEM. CI'IeL{Md)MKa pa3pa60TKM n ripumeHeHuns
pO6OTOTeXHI/1LIeCKMX KOMI/IEKCOB U CUCTEM B 06/1aCTSAX UX NMPUMEHEHUS.

Lienb nayyeHms gucUUnInHbI

L[eflbl-O U3ydyeHnsa [UCUnriJinHbl ABJIA€TCA 3HAaKOMCTBO C TpuHUUnamu rnocTpoeHus pO6OTOTeXHMHIeCKMX CUCTEM U KOMIJIEKCOB,
OCHOBHbIM TEXHOJIOTMYECKUM N BCITOMOrarteJ/ibHbiM O60py,£{OBaHMeM, OCHOBaMu Teopnn n MeTogos10rmn co3gaHus NHTeJ1J1IeKTyaslbHblX
cucrem mn pO6OTOTeXHM’~IeCKVIX KOMI1JIEKCOB, a TakXxe o6Js1acTei ux TNMPUMEHEHUA.

PesynbraTbl 06y4yeHus

ON 9 CriocobeH nNpUMEHSITb [MOJYYEHHbIE 3HAaHUS K PELUEHUIO BOMPOCOB BblI6Opa M BHEAPEHMS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHONOMUIA A8 PELLEHNS 3a4aY yrpaBJrieHus], MPOEKTMPOBAaTh M pa3pabaTbiBaTb MHTENNIEKTYaslbHble CUCTEMbI AJ1S1
ynpaBJ/ieHns TeXHN4eCKUMun cuctemMamum U TeXHOJSIOrM4eCKUMU rpoLreccamum, o6yanb UCKYCCTBEHHbIe HeﬁpOHHbIe ceTn, NPUMeHATb
nporpamMmmHbie n arinapatHble MeTo4bl peasin3aynn NCKyCCTBEHHbIX HeﬁpOHHbIX ceTell U HeYeTKnx aJiroputMoB yripaBJ/ieHUA.

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKUX CUCTEM yripaB/IeHUSI.

PesynbTaTbl 06y4eHMs No AUCLMNIMHE

OnucbiBaTb OCHOBHbIE MOHATHS, TEPMUHbI 1 NpUHUNIibl pa3pa60TKM pO6OTOTeXHI/1lJeCKMX CNCTeM U KOMI1JIEKCOB.

OnucbiBaTb MeTo40J10rnK pa3pa60TKM n npuHynribl pa6OTbI pO60TOTeXHMLleCKI/1X CUCTEM U KOMI1J1IEKCOB

,ﬂeMOHCTpMpOBaTb HaBbIKW NMOCTPOEHNA CUCTEM crieynasibHbiX pO6OTOB-CTaHKOB C 3/1eMeHTaMn NCKYCCTBEHHOIo MHTEJ1IJ1IeKTa
MpepekBU3NTbI

UHTepericbl po60TOTEXHUYECKUX CUCTEM

MocTpekBu3uThbI

VHpopMaLmoHHbIe yCTPOKCTBA U CUCTEMbI B MEXaTPOHMKE

9ﬂeKTp0HHbIe yCTPOﬁCTBa p060TOTeXHquCKMX Ccucrtem

Limkn aucumnnuHbl BasoBble AncUMUNANHbI
Kypc 3

KonunyecTBo akaieMnyeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI 9K3aMeH

KpaTkoe onucaHue coaep)xaHus QUCLUIMINHDI

JAvcynnanHa BKIOYAeT OCHOBHbI€ BOMPOCHI M MPUHLMIBI B 0671aCTU 06pabOTKM M repegayn CUrHaioB B POGOTOTEXHUYECKUX
cuctemax. OCO6EHHOCTM 06pabOTKM CUrHa/IoB: YCWEHWe, (QuUAbTpauus, XpaHeHue, nepegada. M3yyaroTcss OCHOBHbIE
MoYNpOBOAHNUKOBbIE U POTOIEKTPOHHbIE NMPUGEOPbI 418 NPUEMa U Nepegayun CUrHaaoB. PaccmaTpuBaroTcs BUAbl 06paTHbIX CBA3el
M ux BAMSIHWE Ha paboTy Lesnoi cuctembl. Creynpuka npuema-nepesadm curHana v npeo6pasoBaHuUs CUrHaaa U3 OJHOro Tuna B



Apyrovi B po60TOTEXHUYECKUX CUCTEMAX.

Lienb usyyeHus aucuunnmHbl

OBnageHne 3HaHWUSIMM B 00671aCTU 3JIEKTPOHUKM, MPUOBPETEHNE HaBbIKOB B PaspaboTKe 3/71€KTPOHHbIX YyCTPOICTB MEeXaTPOHHbIX U
POBOTOTEXHNYECKUX CUCTEM.

PesynbraTbl 06y4eHus

ON 9 CriocobeH npUMEHSITb MOJyYEHHbIE 3HAHUSI K PELUEHUI0 BOMPOCOB Bbl6Opa M BHEAPEHUS] KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA A1 peLLUeHUs 3a4ay yrpaBJieHus], MPOeKTUPOBaTh N pa3pabaTbiBaTb MHTE/NIEKTYyaslbHble CUCTEMbI A5
yrpaBJ/ieHUs TEXHUYECKUMMU CUCTEMAMMN M TEXHOIOMMYECKUMU ripoLeccamy, 0by4yaTb UCKYCCTBEHHbIE HENPOHHbIE CETH, MPUMEHSTH
rporpaMMHble v annapaTHble METOAbI peann3almn UCKyCCTBEHHbIX HEVPOHHbIX CETel N HeYETKUX aliropUTMOB YrpaBJIeHUS.

ON 10 Bnagetb MeTofamu pa3paboTku pO60TOTEXHUYECKUX CUCTEM yripaB/IEHUSI.

PeaynbraTbl 06y4eHuMs No AucuunanHe

OnucbiBaTb OCHOBHbIE MOHATHUS, TEPMUHBI U PUHUNIMBI Pa3paboTKN POGOTOTEXHUYECKUX CUCTEM U KOMITIEKCOB.

OnucbiBaTb METOAOIOMNIO Pa3paboTKu U NPUHLMIIBI PabOTbl POGOTOTEXHUYECKUX CUCTEM U KOMITIEKCOB

JleMoHCTpupoBaThb HaBbIKW MOCTPOEHUSI CUCTEM CrieLnasibHbIX PO60TOB-CTaHKOB C 3/1eMEHTaMyU UCKYCCTBEHHOI0O MHTE/IeKTa
MpepekBU3NTbI

PaspaboTka rosib30BaTesIbCKux MHTepgeiicos

MocTpekBusuThbI

WHpopmaymoHHbIe yCTporicTBa pO60TOTEXHUYECKMX CUCTEM

KomnbloTepHas rpadmka n ocHosbl CAINP

Limkn ancumnnuHbl BasoBble gucunnAnHbI
Kypc 1

KonunyecTBo akajeMnyeckmx KpeauTos 3

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMAUHDI

HAucymnnnHa nocesiujeHa naydyeHnto rpagumyeckux pegaktopos CorelDraw, AutoCAD, KOMITAC, oBiafeHno OCHOBHbIMU rpaBuiaMm
oopmneHus yepTexen, pabounx deprexen getanen. Cnocobbl npeobpasoBaHns yeptexa. OCHOBHble KOMaHZAbl BULOU3MEHEHUS
yeptexen B cucteme AutoCAD, KOMITAC. MogenvupoBaHue JIMHUIA NMOBEPXHOCTEN, TBEPAOTE/IbHOE MOAE/INPOBaHNE B TPEXMEPHOM
npocTpaHcTBe. [IpOCcMOTp 06bEKTOB B TPEXMEPHOM MpoCTpaHCTBe. PaboTa ¢ rosib30BaTe/IbCKON CUCTEMOW KoopAauHaT. CosfaHue
HOBbIX M0/1b30BaTE/IbCKUX CUCTEM KOOPAMHAT, OCHOBHbIE KOMaHAbl. KoMaHAbI 0To6paXKeHnsi 06bEKTOB B TPEXMEPHOM MPOCTPaHCTBE.
Lienb u3yyeHus aucuunnmHbl

N3y4yeHne nHXeHepHOM N KOMMbIOTEPHOU rpaukm.

PesynbraTbl 06y4eHus

ON 9 CriocobeH NPUMEHATb MONYYEHHbIE 3HaHUS K PELUEHWUHO BOMPOCOB Bbi6Opa M BHEAPEHUS KOPOpPaTUBHBIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA AJ1S1 PELLUEHNA 3ajay yrnpaBJ/ieHus, MPOEKTUPOBAaTh M pa3pabaTbiBaTb MHTENITIEKTYaslbHble CUCTEMBbI 415
ynpaBsieHNsi TEXHUYECKMMU CUCTEMaMU U TEXHOJOMMYECKMMU fpoLjeccamy, obyyaTb UCKYCCTBEHHbIE HEWPOHHbIE CETH, MPUMEHSATH
rporpaMMHble 1 annapaTHble METOAbI peann3almn NCKyCCTBEHHbIX HEMPOHHbIX CeTel N HeYeTKUX aliropuTMOB YrpaBJIeHNs.

ON 10 Bnagetb meTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM YrpaBJIeHUS.

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

lpefcTaBiATb OCHOBHbIE NpaBusa MPOEKTUPOBAHUSA YepTEXeH.

lpuMeHATb nonydyeHHble 3HaHus no AutoCAD, KOMIAC.

lpoekTupoBaTh TpeXMEPHbIE MOAEN AJ1S1 PELUEHUS MPOpEeCCUOHabHbIX 3a4ay.

MpepekBU3UTDI

LLIKonbHbIV KypC

MocTpekBu3uUTbI

lpoekTpoBaHmne cucteM aBTOMaTUKKN U TesleMexaHuku

OCHOBbI UHXXEHEPHOW W KOMIMbIOTEPHOM rpaduKkm

Lnkn aucumnnuntbl basosble aucunMnInHbI
Kypc 1

KonunyecTBo akafeMunyecknx KpeanTos 3

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHus [UCLUIIUHDI

HAucynnnnHa nocssiLyeHa OCHOBHbIM npaBuiaM O0QOPMIIEHUS] YEPTEXEHN, N3YYEHUST KOHCTPYKTOPCKOMN JOKYMEHTaLMM, N306paxKeHus,
Hagnucy, 0603HayYeHus. MN306paxxeHnss u 0603HAYEHUs] SJIEMEHTOB JfeTasiel, pe3bbbl. Paboune yepTexxu feTaned, BblMOJHeHUE
9CKM30B JeTaneli MalumH, n306paxeHnsi c60POYHbIX eanHuL. C60pOYHbIA YepTexxk mnsgennin. Crocobbl npeobpa3oBaHuUsi YepTexa.
lNoHsATME, BUAbI KOMMbIOTEPHOW rpagukn. OCHOBHbIe MOHATHS TpexMmepHou rpagukun. [peacTtaBrieHne rpapuyecknx AaHHbIX:
¢opmaTbl, cnocobbl onucaHus LBeTa, LBeToBas naauTpa, CUCTEMbI ynpasB/ieHus LBeToM. [paguueckmne pegaktopbl AutoCAD,
KOMIIAC.

Llenb nsyyeHus gUCLMNINHbBI

W3yyeHne NHXEHEPHO U KOMMbHOTEPHOU rpapuku.

PesynbraTbl 06y4YeHus

ON 9 CriocobeH NpuUMEHSITb [MOJIyYEHHbIE 3HaHWS K PELUEHUHO BOMPOCOB Bbl6Opa M BHEAPEHUS KOPopPaTUBHbIX CUCTEM WU
MH(pOPMaLMOHHbIX TEXHOIOMMIA AJ1S1 PELLUEHNS] 3aaY YrpaBJIeHWs, MPOEKTUPOBaTh U paspabaTbiBaTb MHTE/IIEKTYallbHble CUCTEMbI 4151
yrpaBsieHUs TEXHUYECKUMU CUCTEMAMM U TEXHOIOMMYECKUMU MpoLjeccamMy, 06y4yaTb UCKYCCTBEHHbIE HEWPOHHbIE CETH, MPUMEHSTb
rporpamMMHbIe 1 annapaTHbie METOAbI peasn3aLnmn NCKYCCTBEHHbIX HEMPOHHbBIX CETEN U HEYETKUX alirOPUTMOB yripaB/IEHUS.

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM YripaB/IeHUs.

PeaynbraTbl 06y4eHuMs No gucuunanHe

lpencTaBnATb OCHOBHbIE NpaBusia MPOEKTUPOBAHUS YEPTEXKEMN.

lpuMeHATb nosydyeHHble 3HaHus no AutoCAD, KOMIAC.



npOGKTVIpOBaTb TPEXMEPHbIe MoAgeNn AJ1A peLlleHns l'lpOd)eCCVlOHaﬂbeIX 3ajadyv.
MpepekBU3NTbI

LLIKonIbHbI KypC

MocTpekBusuThbl

npoeKTMpOBaHMe CUCTEM aBTOMATUKUN U TeJleMeXaHUKn

CucteMbl aBTOMaTUYECKOrO NMpoeKTnpoBaHuUA

Limkn aucumnnuHbl BasoBble aucuUnAnHbI
Kypc 1

KonunyecTBo akaieMm4yeckmx KpeauTos 3

dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTkoe onucaHue coaepXXxaHusa QUCLUMIUHDI

HAucymnnanHa nocesiljeHa cucteMaM aBTOMaTHMYECKOro NpoeKTUpoBaHus B rpaguuyecknx pegaktopax AutoCAD, KOMIAC. OcHoBHble
MOHATUSI TPEXMEPHOU rpagukn. [eoMeTpuyeckoe MoAennMpoBaHue, rpapuyeckme 06beKTbl, NPUMUTUBLI U UX aTpubyTbl. KoMmaHAbI
yrnpaBJieHus1 N306paKeHNeM Ha sKpaHe MOHUTopa. BeBog AaHHbIX. 3agaHune KoopauHart. [lapamMeTpbl pexxuma 06bEKTHOMN MPUBSI3KY.
Criocobbi Bbi6opa 06BLEKTOB, OCHOBHbIE KOMaHAbI. [locnefoBaTesibHbIA NPOCMOTP 06beKTOB. OCHOBHbIE KOMaHAbl BUAON3MEHEHUS
yeptexen B cucteme AutoCAD, KOMITAC.

Lienb u3yyeHus aucuunnmHbl

N3yyeHne nHXeHepHOM N KOMMbOTEPHOU rpaukm.

PesynbraTbl 06y4YeHus

ON 9 CriocobeH nNpUMEHSITb MOJYYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BblI6Opa M BHEAPEHMS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOOMMIA [J151 PELLUEHNS 3a4aY yripaBJ/ieHus], MPOEKTMPOBAaTh M pa3pabaTbiBaTb MHTENNIEKTYaslbHble CUCTEMbI AJ1S1
yrnpaB/ieHUs] TEXHUYECKUMU CUCTEMAMM U TEXHOIOrMYECKUMU rpoLeccamMy, 06y4yaTb UCKYCCTBEHHbIE HEWPOHHbIE CETH, MPUMEHSTb
rporpamMMHbIe 1 annapaTHbie METOAbI peasnsaLnmn NCKYCCTBEHHbIX HEMPOHHbIX CETEN U HEYETKUX alirOpUTMOB yripaB/IeHUS.

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM YrpaBJIeHUSI.

PesynbraTbl 06y4yeHuUs N0 AUCLMUMIIMHE

lpeactaBnaTe npaBuaa OGOPMIEHUST YepTexer, BO3MOXHOCTU CUCTEM aBTOMAaTU3MPOBAHHOIO MpoekTupoBaHusi AutoCAD
(KOMIIAC).

Wcnonb3oBaTth cTaHZapTbl M MpaBuaa MOCTPOEHUS M YTEHUS] 4epTexkes MU CXeM; Crnocobbl rpagpuyeckoro npeacTaB/ieHuUs
MPOCTPaHCTBEHHbIX 06pa30B

lpuMeHATb OCHOBHbIE 3/71eMEHTbI TPEXMEPHOM rpauKu,; MpOeKTMPoBaTh M MCMO/Ib30BaTb rpauyeckne cCpesCTBa.

MpepekBU3NTbLI

LLIKonbHbIA KYpC

MocTpekBu3uTbI

lpoekTnpoBaHmne aBTOMaTU3NPOBaHHbIX CUCTEM

ABTOMaTU3aLMA TEMNJIOTEXHUYECKUX npouyeccoB n YCTaHOBOK.

Linkn gncumnnnHol basoBble agncumMnAunHbI

Kypc 2

KonunyecTtBo aKageMun4yeckux KkpeaumTtos 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH U KypcoBas paboTa/npoeKkT

KpaTkoe onucaHue cogep)XaHus GUCLUMUHDI

AucuynnnnHa nocesileHa cucteMaM TernoCHab)XeHUsl, BbipabOTKE, TPAHCMOPTUPOBKE U NMOTPebeHNe TernaoBow sHeprun. CTY[eHTbI
M3y4aroT OCHOBHbIE [IOHATUSI Teopuu aBTOMAaTUYECKOro perysiMpoBaHusl, HaZEeXHOCTb W 3KCrJlyaTayuto TEMI0TEXHUYECKOro
060py[0BaHUS, CUCTEM TEMNJIOCHAbXeHNS. TeMbl Kypca BKJIHOHaKOT TOM/IMBHO-3HEPreTUYECKUE PECYPChI, TPYA03aTpaThl Ha BbIpaboTKy
M TPaHCNOPTUPOBKY TEMIOBOW 3HEPruy, TEXHOJIOMMYECKUE OODBLEKTHI MPOMBILLIEHHONW SHEPreTuky, MeToAbl OMNpefeseHuns
AMHaMUYECKUX W CTaTUCTUYECKMX OLUMBOK, TEXHMYECKME CpeACcTBa aBToMaTu3aumy, QyHKUMOHanbHbIY cocTas ACY TTI,
anropuTMmmyeckoe obecrieyeHne ACY Tr1.

Llenb nsyyeHus AuCLMNINHbI

N3yunTb cnocobbl opraHu3daumm u paspaboTKu TEXHOOTMYECKUX POLECCOB CBS3aHHbIX C BbIPabOTKOMW, TPaHCOPTUPOBKON W
rnoTpebeHneM Tero0Boi dHeprum

PesynbraTbl 06y4YeHus

ON 6 CrnocobeH n3y4yaTb OCHOBHbIE MPUHLNIMbI M METOZbI MOCTPOEHUS CUCTEM yripaBJIEHUSI.

ON 8 CriocobeH NpUMEHSITb Ha MNPaKTUKEe METOAbl ONTUMAasbHOrO ynpaBJieHWUsl NPU PeLieHun 3ajay aBToMaTusaumm CUCTEM
yrnpaBJ/ieHusi, NPUMEHSITb MaTeMaTUYeCKue MeToAbl A/ aHa/im3a O6LUMX CBOKWCTB HENIMHEMHbIX CUCTEM, BbIMNOHATb pacyeTHble
paboTbl M0 MWCCAELOBaHUIO HEIMHENHbIX CUCTEM, MPOBOAWUTbL aHaan3 M CUHTE3 HEIMHEMHOW CUCTEMbI YrpaB/ieHUs C LeSbio
MOCTPOEHNST MaTeMaTNYECKNX MOLESIEN.

PesynbraTbl 06y4eHuMs No AucuunanHe

YcBouTb paboTy aBTOMaTU3aLymm TernI0TEXHUYECKMX MPOLIECCOB U YyCTaHOBOK.

npeAcTaB/ATh OCHOBbI [TOCTPOEHUS CXeM aBToMaTu3aLunm, NPUHLUNIbI MOCTPOEHUS U CTPYKTYPbl CXEM.

BbIMoOIHATL COBPEMEHHbIe MPUHLUMIbLI MOCTPOEHUST aBTOMAaTU3MPOBAaHHbIX CUCTEM yrpaB/eHUs MPOU3BOLACTBOM U TEXHOJIOrNYECKUMU
npoyeccamMun Ha 6ase ynpasBJiaoLWnX BbIYNCIINTEJIbHbIX KOMIJIEKCOB.

MpepekBU3NTHI

TexHu4yeckne cpefCcTBa aBToMaTu3ayum 1 yrnpasseHus.

MocTpekBu3nUTbI

JInHeliHble cucTeMbl aBTOMaTUYECKOIrO PEry/IMpoBaHus

MeTOp,bI onTuMmnsauunm ynpaeneHma TeXHOJIOrM4eCKUMu npoueccamm
LnKn AucUmMnamnHbl BasoBble AUCLUMANHDI

Kypc 2



KonuyecTso akaeM1iyecknx KpeanTos 5
dopMa KOHTPONs 3HaHUI 9K3aMeH 1 KypcoBas pa6oTa/npoeKT

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

AucynnnnHa nocssleHa 3ajadyaM ONTUMA/IbHOIO yrpaBJieHUs, KPUTEPUAM ONTUMasabHOCTU. CTYAEeHTbl U3y4aroT MeToAbl Teopumn
ONTUMaJIbHOro yripaBJ/ieHus, HEO6XOAUMbIe N [OCTaTOYHbIE yC/I0BUS MUHUMYMa r1a[KUX QYHKLUMUIA OGHOM U HECKOJIbKMX MEPEMEHHbIX,
OCHOBHbIE YUCJIEHHbIE METOAbl 6e3yC/IOBHON MUHUMM3aUuMU. TeMbl Kypca BKJIHOYalOT 3ajgadvy BbIfyKJ0ro rporpamMMupoBaHus,
¢yHKUmA JlarpaHxa, 3afadya JIMHENHOro nporpaMMmupoBaHunsi. CUMMIEKC— METO4 PeLUeHUs 3ajayn JIMHERHOro NporpamMmMmpoBaHus.
OnTtumuszauus Ha rpagax. lNpuHunn makcumyma lNoHTpsirnHa. lNpocTelilasn 3aga4ya BapuaLynoHHOIO UCYMCIIEHUS. YpaBHeHHe Jiinepa.
Llenb usyyeHus aucuunnmHbl

OBnageHne OCHOBHbIMU METOZaMu peLUeHUss 3ajad ONMTUMAJIbHOro yrnpaB/iIeHUs, Ha4YMHasi OT METOLOB MUHUMM3ALMN (YHKUWMI
OfHOW repeMeHHON M 3akaH4yuBasi MeTogamu, MPUMEHSeMbIMU AJISl PeLleHUs HesMHeNHbIX 3ajady AMHaMUYecKouW onTumusauum
60/1bLUIOI Pa3MepPHOCTH, 3afjla4aMu BapuaLMOHHOIo NCYNCIIEHUS M OMTUMAJIbHOIO yrpaB/eHNs AMHaMUYECKUMM 06 beKTaMM.
PesynbraTbl 06y4eHus

ON 8 CriocobeH npuUMEHSITb Ha MPaKTUKe METOAbl ONMTUMAasabHOrO ynpaBJieHWUs MNpu pelleHun 3ajad aBToMaTtusaumum CUCTeM
yrnpaBJieHusi, NPUMEHAITb MaTeMaTUYyeCcKue MeTOAbl A/ aHa/M3a O6LUMX CBOKMCTB HEIMHEMHbIX CUCTEM, BbIMNOJHATH pacyeTHble
paboTbl M0 WCCNE[OBaHNIO HE/IMHENHbIX CUCTEM, MPOBOAUTbL aHajan3 M CUHTE3 HEIMHEMHONW CUCTeMbI YrpaB/IeHUs C LieJbio
MOCTPOEHNST MaTeMaTU4YeCcKnX Mogesen.

PeaynbraTbl 06y4eHuMs No AucuunInHe

lpeacTaBiATe METOAbI OThICK@HUSI OMTUMaJIbHbIX YC0BUIA YHKLMNOHMPOBAHNS KOMIIOHEHTOB TEXHOI0MNYECKON CUCTEMBI.
BbInonHATL MOCTaHOBKY 3ajady CTPYKTYPHOW M rapaMeTpuyeckod ONTUMM3aumy, OTHOCALUMXCS K OObEeKTaM [pOM3BOACTBa,
KOMIMOHEHTaM TeXHOIOMMYECKMX CUCTEM, METOAAM U1 YyCII0BUAM BbIOJIHEHUS TEXHOIOMMYECKUX OnepaLmi.

lMpuHuMaThL pelueHune Hag npuémMamu o MPOEKTUPOBAHMIO M paspaboTKe METOAMYECKUX M HOPMAaTUBHBIX peKOMeHZauwi Ans
yrpaBJieHus1 yC/I0BUSIMU BbIFOSIHEHUS] TEXNPOLECCOB Ha OCHOBE MOJTyYeHHbIX ONTUMasIbHbIX PeLleHni

MpepekBU3NTbI

Matematuka

MocTpekBu3uThI

JIMHeliHble cucTeMbl aBTOMAaTUYECKOIO peryimpoBaHus

CucteMbl onTUManbHOro ynpasJieHunsa

Linkn gucumnnumHbl basoBble AUCLUMANHDI

Kypc 2

KonunuecTtBo akafemMunyecknx KpeanTos 5

dopma KOHTPOA 3HAHWI 3K3aMeH U KypcoBasi paboTa/npoexT

KpaTkoe onucaHue cogepxxaHus AUCLMUNANHbI

ﬂMCL{MI’U‘MHa n3yyaet cuUCTeMbl ONTUMAJIbHOIo ynpaBJieHWA, OlfThuMallbHble MeXaTPOHHble CUCTEeMbl, CTPYKTYPHYHO CXeMy
ONTUMAasIbHON CUCTEMBI. (DyHKLlMOHa/'IbHoe ypaBHeHue bennmaHa. Tembl Kypca BKJ/rO4YaroT AUWHaMU4YeCKue CUCTeMbl U
MojesimpoBaHue, yripaBsiieMble CUCTeMbl U TPUHUNN MaKCUMyMa I_IOHTpFH'MHa, d)yHKL[MI-O J'IarpaH)Ka, 3ajga4un JINHENHOro
nporpammunpoBaHuns, 3agaqn BbiryKs0oro riporpaMmMunpoBaHus. CTy,quTbl n3yyaroT YncrsieHHble MeToabl 6e3ycnosH0171 MWHUMU3aLnn:
MeTOo4 NoJIOBUHHOIO 4eJsIeHUs, MeToq 30/10TOro ce4YeHus, MeToq CKaHupoBaHus, MeToabl 6e3ycnosHoF1 OAHOMepHOﬁ MWHUMU3aLynun.
Lienb nayyeHus gucUuniInHbI

OBJ‘laﬂeHMe OCHOBHbIMU MeTo4aMun pelleHns 3agayd ornTtumMalsibHOro yrnpaBJieHUs, Ha4nHas o1 MeTo40B MUHUMUI3aL NN qbyHKL{Mﬁ O[(HOI71
rlepemeHHoﬁ M 3akaH4YnBas Metogamu, rpuMeHseMbIMU 4J14 PeLUeHns HEeJIMHENHbIX 3ajaqy [{MHaMM'-IeCKOVI ontnMunsaynmn 60/1bLLIOM
pa3MepHOCTH, 3agav4yamMu BapnaymnoHHOro CYNUCJ/1eHUA U ONTUMaJsibHOrro yripaBsieHnsa JuHaMmn4eCKnmMu 06beKTaMM.

PesynbraTbl 06y4yeHus

ON 8 CriocobeH NpUMEHSITb Ha MPaKTUKe METOAbl ONTUMAasabHOIrO ynpaBJieHWUs NpY peLleHun 3ajady aBToMaTtusaumym CUCTEM
yrnpaBJieHns, NpuUMeHATb MateMaTtun4dyeckne MeTofbl AJ1A aHalsin3a 06LLU/IX CBOMCTB HEeJ/IMHENHbIX CUCTeM, BbIMNOJIHATb pac4yeTHble
pa6OTbI no wunccrinegoBaHUKO He/IMHeNHbIX cnuctem, rnpoBoAnNTb aHasln3 N CUHTE3 HesIMHENHOW CUCTeMbI ynpaBJieHnsa C LeJlbro
NMNOCTPOEHUA MmaTeMaTn4eCcKunx Mo,qeneu“l.

PesynbraTbl 06y4eHMs No AUCLUNANHE

npeacraB/iiTb OCHOBHbIE MNPUHLUNIMbI N MEeTOA4bI NOCTPOEHUA CUCTEM yripaBJiIeHUs.

NMPUMEHATb Ha TpaKTnke MeTo4bl OlNTUMaJlbHOro ynpaBJieHUA Tpn pelleHnn 3agady aBToMatmnsaumn CuUcTteM yrnpaBJieHUS,
marematn4yeckne Metoabl /14 aHal/in3a O6LL[MX CBOWCTB HEJIMHENHbIX CUCTEM.

BbIlOJ/IHATb pac4yYeTHble pa6OTbI no wuccsiegoBaHurO HeJIMHENHbIX CUCTEM. npoBoagnTb aHasn3 U CUHTE3 HEJIMHEVHON CUCTEMBbI
ynpaBJ/ieHUs C 4eJibro NMOCTPOEHNA MaTteMaTnieCcKmnx MO/.'(e}'Iel;'I.

MpepekBU3NTbI

Maremartuka

MocTpekBu3nTbI

HenuHeviHbie cucTeMbl aBTOMaTUYECKOIro perynumpoBaHus

CATIP MUKpO3N1EeKTPOHHbIX CXeM

Limkn ancumnnuHbl BasoBble gncuMnNANHbI
Kypc 2

KonunyecTBo akaieMnyeckmx KpeauTos 3

dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue coaepXXaHus QUCLUMIUHDI
B auvcuunivHe paccMOTPeHbl BOMPOChI OCTPOEHUSI U [POEKTUPOBAHUSI 3/IEKTPOHHbIX CPeACTB Ha 6a3e COBPEMEHHbIX
MHGOPMALMOHHbIX TEXHOJIOMMNA. M3/10)KeHbI OCHOBHbIE BOMPOCHI CYLHOCTM rpolecca aBTOMaTU3MPOBAHHOIO MNPOEKTUPOBAHUS
passinyHbIx npouyeccos. JlaHbl OCHOBHblE€ CBEAEHMSA 0 CTPYKTYpe u aKcnsyataymm npombiiisneHHbix CATP P- CAD, Micro- CAP un
EasyEDA. UccnegyroTcs cnocobbl co3faHnsl HOBbIX GUGINOTEK 3/1EKTPOHHbBIX KOMMOHEHTOB, MOAEINPOBAaHNS MUKPO3JIEKTPOHHbIX
cxeM, cosgaHue rneyaTHbix naat B pa3anyHbix CAlP,



Llenb usyyeHus aucuunnmHbl

O3HaKOMJIeHne CTYAEeHTOB C npuHUunamu rnocTpoeHunss n cTpyktypon CAlIR TexHuyeckuMmu cpeactBamMu u ornepaymnoHHbIMU
cuctemamm CATP MHGOPMaUMOHHBIM M MPUKIaAHbIM NporpaMMHbIM obecrieyeHnem CATR, aBTomaTtu3aumen GyHKLUMOHaIbHOIO,
KOHCTPYKTOPCKOrO v TEXHO10rn4eckoro npoektupoBaHms CATIP.

PesynbraTbl 06y4eHus

ON 2 Bnagetb pas/iMyHbIMU BUAAMU KOHCTPYKLUUU U NPUHLMTaMU AEACTBUS MUKPOSJIEKTPOHHbIX YCTPOUCTB.

PesynbraTbl 06y4eHuMs No AucuunanHe

O6BACHATL CTPYKTYPY, HagHayeHne n coctaB CATIP.

CospfaBaTb MOAENN MUKPOIIEKTPOHHbBIX KOMIOHEHTOB YU MUKPO3/IEKTPOHHbIE CXEMbI PA3/INYHOMN C/TOXKHOCTY.

BbI6MpaTh MUKPO3JIEKTPOHHBIE KOMITOHEHTbI U3 Pa3/INYHbIX 6UBNOTEK AJ151 TOCTAaB/IEHHbIX 3a4au.

MpepekBU3NTbI

KomnbroTepHas rpagumka n ocHoBbi CAlP

MocTpekBu3uThbI

MoHTax, Hanaaka u aKcrayatayusi cpefcTB U cUCTeM aBTOMaTUKU

CATP MUKpO3NEeKTPOHHbIX YCTPOUCTB

Limkn ancumnnuHbl BasoBble gncuMnNANHbI
Kypc 2

KonunyecTBo akaieMn4yeckmx KpeauTos 3

(dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue coaepXXaHus QUCLMUIMINHDI

B pamkax AWCUMMINHBI CTYAEHTbl MU3y4atoT OCHOBbI CXEMHOIO MOAE/MPOBAHUS MUKPO3EKTPOHHbLIX YCTPOWCTB, 6a30Bbli Habop
3J1EMEHTOB CXeMHbIX MOAEsEN, MOAENN MOJynPOBOAHUKOBbIX NPU60poB, coBpeMeHHble CAlP cXeMOTEXHUYECKOrO MOAENPOBaHUSI.
PaccmatpuBaroTcs coctaB M npuHUmmnbl noctpoeHuss CAMP MUKPO3/IEKTPOHHbIX YCTPOWUCTB, CTaguu CO34aHus, MporpaMmmMmHoe
obecrieqyeHne CAlP 1 BO3MOXHOCTU [MOAK/IHOYEHUSI [OMNOHUTENIbHBIX OGUOIMOTEK C 3/1eMEHTaMU MPOEKTUPOBAHUS 3J1IEKTPOHHbIX

yctpovictB. [laétcs onucaHne u BO3MOXHOCTU COBPEMEHHbIX [POrpaMMHbIX MPOAYKTOB AJ1 MPOEKTUPOBAHUA 9J1EKTPOHHbIX

YCTPOUCTB.

Lienb u3yyeHuss aucUuUnIuHbI

lMogroToBka creynanncTos, o6ajaromx LUMPOKUM KPYro30poM B 06/1aCT aBTOMAaTU3UPOBaHHOIO NpoeKTupoBaHusi 3Y u ymeroLmx
npogeccnoHanbHO co3jaBaTb MPUHUMINANBbHbIE 3JIEKTPUYECKUE CXeMbl M rnevaTHble MaaThl Mpu KOHCTPYMPOBaHMM U pa3paboTke
aBTOMAaTUYECKUX M aBTOMATU3UPOBAHHbLIX CUCTEM YIPaBIEHUS [POMbILLIEHHbIMU O6BbEKTAMU COBPEMEHHbBIMU CPefCcTBaMu
MPOEeKTUPOBaHUSA. N3yyeHne AUCUNMINHBI HarnpaB/IEHO Ha OCBOEHWUE MPUHLMIIOB NMOCTPOEHUS] U MCIMOJIb30BaHNUA UHHOPMAaLMOHHbIX
TEXHOJIOMMI NMPOEKTUPOBAHUS JIEKTPOHHBIX CUCTEM, @ TakXKe MoJlyYeHne npakTUYEeCKUX HaBbIKOB paboTbl B MHTErPUPOBaHHOM cpese
CATP 3Y.

PesynbraTbl 06y4yeHus

ON 2 Bnagetb pas/inyHbIMU BUAAMU KOHCTPYKLUMU U NPUHLMTAMU JEACTBUS MUKPOSJIEKTPOHHbIX YCTPOMNCTB.

PesynbraTbl 06y4yeHUs N0 AUCLMUMNIIMHE

UcnonbsoBatb pasnnyHbie CATP A58 cosgaHus Mofesien MUKPOIEKTPOHHbIX YCTPOUCTB U 9/1EKTPOHHbIX CXEM.

CospgaBaTb MpUHYUNNUATIbHbBIE 3JIEKTPUYECKNE CXEMbI M MeYaTHble M1aTbl Npu KOHCTPYMPOBaHMM U pa3paboTKe aBTOMaTUYeCKUX U
aBTOMaTU3MPOBAaHHbIX CUCTEM yrpaB/IeHUs] IPOMBbILLIEHHbIMY 06 bEKTaMyU COBPEMEHHbIMU CPEACTBaMM MPOEKTUPOBAHUS;
UccnepoBatb M npoekTupoBaTh (yHKUMOHa/IbHble CTPYKTYPbl, OTAE/bHble BUAbl 00€CreYeHUs PasnyHbIX TUMNOB TEXHUYECKMX
06bEKTOB yripaB/ieHusl.

MpepekBU3UTDI

KomnbroTepHas rpaguka n ocHoBbl CATP

MocTpekBu3uUTbI

MoHTax, Hanagka u aKcrlyatayusi CpefCTB U CUCTEM aBTOMAaTUKU

TexHONOrMsa MoOHTaX<a B MUKPOIJIEKTPOHUKE

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunuecTBo akafieMnyecknx KpeanToB 3

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHus [UCLUIIUHDI

AvcynnanmHa 3HaKOMWUT CTYAEHTOB C COBPEMEHHbIMM TMpUHUMNaMu M MeTogaMu TOHKOIMIEHOYHONW MUKPOIIEKTPOHUKMY,
paccMaTpuBaeT MPUHLMIbLI JEACTBUS aKTUBHbIX M MacCUBHbIX TOHKOMJIEHOYHbIX 3/1EMEHTOB, NMPUMEHSEMbIX B MUKDPOJJIEKTPO- U
HaHO3/IEKTPOHUKE, CMOCO6CTBYET pPa3BUTUIO HAaBbIKOB TMPUMEHEHUS [OJIyYeHHbIX 3HaHWA Ha npakTuke. PaccMmatpuBaroTcs
coBpeMeHHble MporpaMMHble CPefCTBa KOMIMOHOBKM M TPaCCUPOBKM MeYaTHbIX [J1aT, CPeAcTBa A/  MPOEKTUPOBaHMUS
MOYNMPOBOAHUKOBBIX MUKPOCXEM B Pas/IMYHbIX TEXHOI0rmyeckux 6asucax. OnuCbIBalOTCS MyTU Pa3BUTUSL U COBEPLUEHCTBOBAHMUS
MUKPO3NEKTPOHHBIX YyCTPOMCTB.

Lienb usyyeHuss AUCUUNIUHDI

O3HaKoMJIeHUe C COBPEMEHHbIMU NPUHLMMTAMU U METOZaMU TOHKOMIEHOYHON MUKPOISIEKTPOHUKM, U3yYeHue NPUHLMIOB AeiCTBUSA
aKTUBHbIX U MAaCCUBHbIX TOHKOM/IEHOYHbIX 3/IEMEHTOB, MPUMEHSEMbIX B TOHKOMIEHOYHO! MUKPOIIEKTPOHUKE U Pa3BUTHE HAaBbIKOB
MPUMEHEHUS MOJTyYEeHHbIX 3HaHWI Ha NMPaKTUKe.

PesynbraTbl 06y4YeHus

ON 2 BnageTb pa3iiMyHbiMU BUZAMU KOHCTPYKLMU U NPUHLMNAMU JeACTBUS MUKPOIIEKTPOHHBIX YCTPOMNCTB.

ON 7 Crioco6eH nsy4yaTb OCHOBHbIE MPUHLMIBI U YCTPOKCTBA A1 06paboTKu M nepegaym uHhopmalmm.

PeaynbraTbl 06y4eHus No AucuunanHe

KnaccuguuymposaTb MMKPOCXeMbI [0 OCHOBHbIM XapaKTepPUCTUKaM;

CUHTe3MpoBaTb MUKPO3JIEKTPOHHbIE KOMITOHEHTbI Pa3/IMYHOIr0 Ha3HaYeHus;

Mcnonb3oBaTh COBPEMEHHbIE MPOrpaMMHbIe CPEACTBA AJ151 TEXHOIOMMM MOHTaXa MUKPO3J1IEKTPOHHbIX YCTPOMCTB.



MpepekBU3NTbI

KomnbroTepHas rpagpuka n ocHoBbl CATP

MocTpekBusuThbI

MOHTa)K, HanajkKa n sKkcnsyartayunsa cpeactB n CUCTEM aBTOMaTUKn

HoBble MeTOAbI MoAaeIMpoBaHUA HaHOPa3MepHbIX AJTIEKTPOHHbIX yCTPOﬁCTB

Limkn aucumnnuHbl BasoBble gncumMnAnHbI
Kypc 2

KonunyecTBo akaieMn4yeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN 9K3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMNIUHDI

AucuymnnnnHa n3ydaet Takme HOBble METOAbI MOAEMPOBAHUS KaK MOJIEKYSIPHbINA MPOBOA, CU/IMKOHOBbIE HAHOHOCUTENN, KBaHTOBbIE
TOYKU: OfHO3JIEKTPOHHbIE TPaH3UCTOPbI. M3yyaroTcsl yCTPONCTBO HaHOMPOBOAA, AaTYMKM, paboTarlyne Ha OCHOBe 6eCrpoBOAHOM
CBA3U, HaHO6I/I03fleKTpOHI/IKa, MarHuTHble U MOJIEKYJIAPHblIE  TEXHOJIOMNU. I'IpwmeHeHMe cnctemM  aBTOMatu3UpPoOBaHHOIO
MPOEKTUPOBAHUS A/ MOAEMPOBAHUS Ha MOJIEKY/ISIPHOM ypoBHe. HaHoycTpoiicTBa Ha OCHOBe MeTasila, KPeMHUs yriepoga.
MogenupoBaHue ycTpoKicTB Ha MOIEKY/ISIPHOM YpPOBHE.

Lienb u3yyeHus aucuunnmHbl

N3yunTb METOAMKY M CrIOCO6bI MOAESIMPOBaHMNS YCTPONUCTB Ha MOJIEKYISIPHOM ypOBHE

PeaynbraTbl 06y4YeHus

ON 4 Paspa6aTtbiBaTb anroputMbl paboTbi U MPOrPaMMHOIr0o 06ecrneYyeHnst MUKPOKOHTPOJIIEPOB B CUCTEMAaX yrpaBiaeHusl.
PeaynbraTbl 06y4eHus No AucuunanHe

1. MonyyaeT 6a30BYyt0 MNOArOTOBKY 10 BO3MOXHOCTAM HOBbIX MPeA/iaraeMbiX HAHOTEXHOIOMMIA /11 peain3aumnm MHHOBaLMOHHbIX
9JIEKTPOHHbIX YCTPOUCTB U CUCTEM.

2. OnpepensieT HAHOYCTPOWUCTBA Ha OCHOBE PasJ/INYHbIX MaTepnasoB.

3. Wcnonb3yeT cucTeMbl aBTOMaTU3UPOBAHHOIO NMPOEKTUPOBAHUS /11 MOAE/IMPOBaHNSI Ha MOJIEKYJIIPHOM YpPOBHE.
MpepekBU3NTHI

MukpoanekTpoHuka

MocTpekBu3UTbI

TexHOo/10rUsi MOHTaXa B MUKPO3JIEKTPOHUKE

MpoBepKa CBOMCTBA MUKPOINEKTPOHHbIX KOMMOHEHTOB U YCTPOWUCTB C MOMOLLbIO UMMNEeAaHCHON

CNMeKTpoCKonuu

Livkn ancumnnuHbl Ba3oBble gUCLMNINHDI
Kypc 2

KonunyecTBo akaieMnyeckmx KpeauTos 5

dopma KOHTPOJIA 3HaHWI dk3aMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUIMNHDI

AvcuynnnnHa BKaoYaeT OCHOBHbIE BOMPOChI U MPUHLMIbLI B 06/1aCTH TEOPUM UMIIEZAHCA M CIOCO6ax ero U3MepeHusl.

O3HakomMmsieHne C (pakTopamMu M CBOWCTBaMM B LENsSX MEPEMEHHOrO TOKa, KOPPESUMEN MEXAZY CUJION TOoKa M HanpsiKeHwus,
XapaKTepuUCTUKOM HOTOSIEKTPUYECKMX MPUGOPOB M C METOAAMMU MX ONPEAEIEHNS, OCHOBbI HAHOKPUCTaIMYECKUX COJIHEYHbIX 6aTape
M ux umnegaHc. AHain3 HaHOCJ1051 Ha MOJTyMPOBOAHUKOBBIX MPUGOPaXx.

Cnieynguka onpeneneHuns pakTopoB, CBOVICTB M OCHOB U3MEPEHUS UMIe[aHca.

Llenb nsyyeHus AUCLMNINHbI

N3yunTb Cnocobbl n MeToAbI MOJIyYEHNs1 UMINEeaHCHOUW CIIEKTPOCKOMUN AJ1s1 IPOBEPKU CBONCTB MUKPOINEKTPOHHbIX KOMIIOHEHTOB U
yCTpOUCTB

PesynbraTbl 06y4YeHus

ON 4 Paspa6aTtbiBaTb anroputMbl paboThbi U MPOrPaMMHOIro 06ecrneYeHnsi MUKPOKOHTPOJIZIEPOB B CUCTEMAaX yripaBeHusl.
PeaynbraTbl 06y4eHuMs No AucuunanHe

KnaccngumuympoBaTb pakTopbl 3aBUCUMOCTEN KOMITOHEHTOB B 3JIEKTPUYECKUX LIEMNsIX NePeMEHHOro Toka

Wcnonb3oBaTh M3yYeHHbIE CrIOCo6bl NPy ONpeaeseHnn GakTopoB 1 CBOMCTB B LIEMNSIX MEPEMEHHOMO TOKa

MpepekBU3NTbI

MukpoanekTpoHuKa

MocTpekBu3uThbI

lporpamMmupyembie 10rn4eckne KOHTPosaepbl

I'IporpaMMHoe obecneuyeHue MUKPOKOHTPOJI1EepPOB U NPOMbILWIJIEHHbIX KOHTPOJ1J1epoB

Limkn ancumnnuHbl BasoBble gucunMnAnHbI
Kypc 2

KonunyecTBo akaieMmyeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaep)XxaHusa QUCLUMAUHDI

HAucuymnnuHa HanpaBieHa Ha u3yyeHne 6a30BbIX OCHOB MPOrPaMMHOrO 06ECreYeHnsl POMbILLIEHHbIX KOHTPOJIIEPOB U
MUKPOKOHTPOJ1/1IEPOB, UX POrpamMMUPOBaHUS B YC/TI0BUSIX MPOU3BOACTBA U SKCITyaTaluu.

PaccmatpuBaroTcs 06lyme BOMPOChbl O crocobax MporpaMMuUpoBaHus, O cpefax nporpaMMupoBaHMUs, CUHTAKcuce cTaHzapTa
MOK-61131/3. U3y4aroTcsi BO3MOXHOCTY MPUMEHEHMS MPOMbILLIEHHbIX KOHTposiepoB ¢upm Owen, Siemens, Delta Electronics,
National Instruments u MUKDOKOHTPOJ1/1IEPOB B CUCTEMAaxX aBTOMaTUYECKOI0 yrpaB/eHUs IPON3BOACTBA.

Crieynguka npumMeHeHns rMbKo rnepeHacTpanBaeMbiX TEXHUYECKMX CPEACTB B CUCTEMAX aBTOMaTHU3aLum.

Llenb u3yyeHus aucuunnmHol

OcBoeHne 6a30BOr0 M MPUKAA[HOIO MPOrpaMMHOro 06ecreqyeHnss MUKPOKOHTPOJSIIEPOB M MPOMbILLIEHHbIX KOHTPOJI/IEPOB,



creynasnbHbIX A3bIKOB NPOrpaMMUPOBaHUs, CPEACTB U METOLO0B MPOrpaMMnUpPOBaHMS
PesynbraTbl 06y4yeHus

ON 4 Paspa6artbiBaTb anroputMbl paboTbi U MPOrpaMMHOro 06ecrneyeHnss MUKPOKOHTPOJIZIEPOB B CUCTEMAaX yripaBrieHus.
PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

OnucbiBaTh OCHOBHbIE TEPMUHbI U MOHSTUS MPOMBbILLIEHHBIX KOHTPOJIIEPOB U MUKPOKOHTPOJ1/1€POB

KnaccuguympoBats s13bIKy MporpaMMmpoBaHus ctaHgapTa MOK-61131/3

JleMoHCcTpupoBaThb HaBbiKM PaboTbl B cpefiax MporpaMmMmupoBaHms MPOMBbILLIEHHbBIX KOHTPOJIIEPOB U MUKPOKOHTPOJIIEPOB
MpepekBU3UTDI

MukpoanekTpoHuka

MocTpekBu3uTbI

lpoMmbiLLIeHHbIE KOHTPOIEPbI

OcHOBbI MH(OPMALMOHHbIX NPOLLECCOB

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

AuvcynnnnHa Bko4aeT B cebs OCHOBHble 3Tanbl O6paljeHus uHGOpMaumu: BOCMPUATHE, MOArOTOBKA, nepegaya M XpaHEeHue,
06paboTka M ucnosb3oBaHne MHGopmauun. N3ydaeT MHPOPMaLUOHHbIE CUCTEMbI U CUCTEMbI nepegayn uHgopmauymn. OCHOBHbIE
MOHATUA U OnpefeseHns, BuAbl MHpopMauuy, TakuMe Kak CeMaHTUYeCKasi, CUHTaKCUYeckas M rparmatumyeckas MHpopmayus.
lMpeacTaBnieHbl npuMepbl MHPOPMALMOHHbBIX MPOLECCOB U ABUXEHWE MHPOpMauuum OT MCTOYHMKA K MOJyyaTesilo CO BCeMu
npeo6pa3oBaHUSIMU CUrHana.

Lienb nsyyeHus aucuunnmHbl

UsyyeHne cTygeHTaMu HEOBXOAMUMbIX TEOPETUYECKMX OCHOB Teopuu MHGOpMaLun, METOAO0B M CPeAcTBOM cbopa, nepegayn u
06paboTKN MHPOPMaLMK, 03HaKOMJITIEHUE CTYAEHTOB C OCHOBHbIMU MPOLeccamyu, MPONCXOASI-LUMMU MPU NPeodpa3oBaHNmN COOBLLEHUI
B CUrHan 1 ux rnepefade ro KaHasaam u JIMHUSIM CBSI3U; OCBOEHME CTyZeHTaMu 06LYMX BOMPOCOB MOCTPOEHUS] CUCTEM c60pa, nepesaym
M 06paboTku uHpopMaLuy, BbIpaboTKa MPaKTUYECKUX HaBbIKOB TEOPETUYECKOr0 M SKCMEePUMEHTAsIbHOrO UCCE[0BaHUSI TUMOBbIX
cucTeM cbopa, nepefayn n 06paboTku HHopmaLum.

PesynbraTbl 06y4YeHus

ON 9 CriocobeH NPUMEHSTb MONYYEHHbIE 3HAaHUS K PELUEHWUHO BOMPOCOB Bbl6Opa M BHEAPEHUS KOPOPaTUBHBIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA AJ1s1 PELLEHUS 3a/ay yrnpaBJ/ieHus], MPOEKTUPOBATb U pa3pabaTbiBaTb MHTENIIEKTYaslbHblE CUCTEMBbI 4151
ynpaB/ieHUs1 TEXHUYECKMMU CUCTEMaMU U TEXHOIOMMYECKMMMU MpoLeccamy, obyvyaTb UCKYCCTBEHHbIE HEMPOHHbIE CETH, MPUMEHSATD
nporpaMMHbIe U annapaTHble METOAbI peann3alynmn UCKYCCTBEHHbIX HEMPOHHbIX CETeN U HEYETKUX allrOPUTMOB yrpaB/IeHUs.
PesynbraTbl 06y4eHuMs No AucuunanHe

1. 3HaeT popMbi ¥ BUAbI NPeACTaBAEHUS MHPOPMALIUN.

2. Bnageet meTogamu 06paboTKu MHGOPMaLuUn B peasibHOM BPEMEHU U B PEXXMUME MAaKETHON 06paboTKM.

3. OnpepenseT KOIMYECTBEHHbIE XapaKTEPUCTUKMN MHPOPMaLIMN U METOAbI UX OLIEHKU

MpepekBU3NTHI

MaremaTtuka

MocTpekBu3nUTbI

CuCcTeMbI AUCMETYEPCKOro yrpaB/eHNs

OcHoBbI c60opa ¥ nepegayv nHpopmauum

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonnyecTBo akafeMunyecknx KpeanTos 5

dopMa KOHTPONA 3HaHU JkK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

ﬂMCL{MI‘IﬂMHa BKJ/ItOYaeT B Ce6s IOHATUA: MaTepmaﬂbelﬁ HOCUTeJlb, CUrHas, napametp CMI’Ha}'la,COO6LL[eHMe KaK rnepeHocYuka
MHGopMaymny, MHGOPMaLMOHHbIE yrpo3bl. M3yyaroTcs HenpepbiBHbIA CUrHas, HerpepbiBHOe coobujeHne. [UCKPETHbIN CcurHar,
ANCKPEeTHoe COO6LL[€‘HMG. PaCCManMBaiOTCFI o6u.u4e BOMnpochbI HaKonUTesIbHOW CUCTEMbI U MeTOoAbl pacripOCTpaHeHus n O6pa6OTKM
MHd)OpMaL{MM. o U3y4eHnro AncuynniinHbl CTYAEHTbI I'lpl/106peTaiOT npakTnyecKkne HaBblKN TEOPETUYECKOIro n 3KCcrnepnmeHTaslbHoOro
MPUMEHEHNST CUCTEM KOMITJIEKCHOIO c60pa, nepesayn n 06paboTku MHpopmMmaLumm.

Lilenb nsyyeHmsa gucuuninHbl

YI'ﬂy6J'IeHH06 n3y4vyeHne Bn[oB CUrHas10B, aJlrOPUTMOB C)XXaTnA U KOgNPpoBaHUA MHd)OpMaL{MM.

PesynbraTbl 06y4eHus

ON 9 CriocobeH npUMEHSITb [MOJYYEHHbIE 3HAHUS K PELUEHUI0 BOMPOCOB BblI6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHONIOMMUIA A8 PELLUEHNS 3aaY yrpaBJieHus], MPOeKTMPOBaTh U pa3pabaTbiBaTb MHTE/NIEKTYaslbHble CUCTEMbI AJIS1
ynpaBJ/ieHUss TeXHN4YeCKNUMn cuncremMamm U TeXHOJIOrM4eCKUMU ripoLeccamuy, o6yanb NUCKYCCTBEHHbIe Hel;lpOHHble CceTn, NPUMeHATb
nporpamMMHbie 1 arinapatHble MeTo4bl peasin3aynmn NCKyCCTBEHHbIX Hel}?pOHHbIX ceTenl U HeYeTKnx aJiroputMoB yripaBJ/ieHUA.
PesynbraTbl 06y4eHuMs No AucuunanHe

1. Bna,qeeT npuHynnamun n metogamu npeO6pESOBaHMH CUrHarsos,

2. YmeeT npaBusibHO BbIGpaTh yCTPOVCTBO fipuema repegayu;

3. O6nagaet 3HaHUSIMU O6LYMX BOMPOCOB MOCTPOEHUSI CUCTEM COOPa, Nepesayn n 06paboTku MHpopmaLnm;

MpepekBU3NTbI

TexHun4yeckmne cpeactBa aBTOMarnsaynn u yrnpaBJieHUA. MaTtemaTtuka

MocTpekBu3uThbI

JlokasibHble BbIYUCINTESIbHbIE CETU



MpuknagHasa Teopuss UHGopmauum

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunyecTBo akafeMmyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUI Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

AuvcynnnnHa un3ydaeT OCHOBHblE TEOPETUYECKUE METOAbI M [MOHATUS 06paboTKM U HAKOMIEHUs MHGOpMauMu Ha OCHOBE
MH(OPMaLMOHHOM TeopUM; 3HaKOMCTBO C OCHOBHbIMU MPOLjeCcaMu Ha aTarne KoagupoBaHUs MHGOpMaUMK, a TaKxe npeobpa3oBaHus
COOOLLEHNI B CUrHasbl; BlafeHne MeTogamMu UnppoBor 06paboTkn MHpopMaLmm, KOgMPOBaHUSI CUrHasI0B MPU HaINYUU U OTCYTCTBUN
ToMex 1 06paTHOro KOAMPOBAaHMS, a Takxe repegay uHpopmaLmm o KaHaaam v CETSM CBSI3N.

Llenb usyyeHus aucuunnmHbl

Aucuymnnnunna "MpuknagHas Teopus nHpopmMauymn'" HayeseHa Ha CleLYIOLMNE NOHATUS:

- W3y4yeHne cTyAeHTaMu OCHOBHbIX TEOPETUYECKUX METOLOB U MOHATUI 06paboOTKU M HaKOMAeHUss MHGOpMauun Ha OCHOBE
MH(pOPMaLMOHHOM Teopuu;

- 3HaKOMCTBO CTYyfEHTOB C OCHOBHbIMM MpoLeccaMyu Ha 3Tane KoAMpoBaHUs MHGOPMauMu, a Takxke NpeobpasoBaHusl MUCEM B
CUrHasbl;

- BnageHne metogamum ungpoBori 06paboTku MHGBOPMaLnm, KOAMPOBaHUS U 06PAaTHOIO KOAUPOBAHMUS, a Takxe nepegadu nHpopmalmm
o KaHaslaM n CeTsM CBA3U,

- Bnagetb 06L4MMM BONPOCaMU HaKOMUTESIbHOM CUCTEMbI U METOZaMM PacrpoCTPaHEHUsI U 06PaboTKM MHGOPMaLny;

- Mpno6peTteHne npakTUYECKUX HABbIKOB TEOPETUYECKOr0 M 3KCMEPUMEHTANIbHOIrO MPUMEHEHUS] CUCTEM KOMIJIEKCHOro céopa u
nepegayu n o6paboTKn MHGopMaLm

PesynbraTbl 06y4YeHus

ON 9 Crioco6eH nNpUMEHSITb MOJyYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB Bbl6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHONOMMIA [J151 PELLUEHNs 3a4aY yrpaBJ/ieHus], MPOEKTMPOBAaTb MU pa3pabaTbiBaTb MHTENNIEKTYaslbHble CUCTEMbI AJ151
yrpaBsieHUs TEXHUYECKUMU CUCTEMAMM U TEXHOIOMMYECKUMU MpoLeccamMy, 06y4yaTb UCKYCCTBEHHbIE HENPOHHbIE CETH, MPUMEHSTb
MporpaMMHble M annapaTHble METOAbI Peann3almn UCKYCCTBEHHbIX HEMPOHHbIX CETEN N HEYETKMUX afiropUTMOB YrpaB/IEHNS.
PesynbraTbl 06y4eHuMs No AucuunanHe

1. 3HaeT OCHOBHbIE MOHATUSI KBAaHTOBAHUSI U AUCKPETU3aLMMN CUHAI0B

2. Bnagfeet npaKTUYeCKUMu METoAaMm KOaUpoBaH1s uHpopmaymm

3. O6nagaet npakTMYECKUMU HaBbIKaMy TEOPETMYECKOr0 M 3IKCIEPUMEHTAIbHOrO0 MCCEA0BaHWUSA TUMOBbLIX CUCTEM C60pPa,
nepefayn u 06paboTKM MHGOPMaLUN.

MpepekBU3NTHI

TexHuyeckue cpejcTaa aBToMaTusaUum v ynpasnaeHusl. MatemaTtuka

MocTpekBu3UTbI

BecripoBofHble CUCTEMbI YpaB/IeHUs

NHTepdericbl po60TOTEXHUYECKUX CUCTEM

Linkn gucumnnmHbl Mpodunupytowwme AMCUUNANHbI
Kypc 2

KonnyecTBo akafeMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

ﬂMCL{MI‘IﬂMHa BKJ1O4YaeT OCHOBHbIe BOIpPOChbI N NPUHLUNUIMbI B obsactu paspa6OTKl/1 MHTepd)eﬁCOB pO6OTOTeXHMLIeCKMX cucrem.
Oco6eHHOCTH CTaH[apTHOro MHTEp(erica, CTeka, NPOTOKO/I0B, COBMECTUMOCTb W MPUHUMI OpraHn3auns MHTeppesicos, PexuMsbi
paboTbl MHTepgericoB M Criocobbl 06MeHa WHGopMauuer Mexay ycTpouicTBamu. PaccmaTpuBaroTCsi ypOBHW CUTHaJIoB u
6biCTpOAENCTBME NPU O6MEHE MHOPMaLMEN, STIEKTPUYECKasT OpraHu3aLms MHTep@esicoB u nocie[0BaTesIbHOCTb COr1acoBaHuA.
Crieymncuka paspaboTku 1 opraHm3daymm paboTbl UHTEPGENCOB PO6OTOTEXHNYECKUX CUCTEM.

Lienb nsyyeHmsa gucuuninHbl

SAABAAETCSA yray6neHne 3HaHui obyyaroLmxcsl B 061acT¥ MOHTaXa, HaCTPOWKM U KCIIyaTaummu PasingyHbiX BUAOB MHTEPGENCOB CBA3M,
MCIMONb3YeMbIX B COBPEMEHHbIX CUCTEMAX yrnpaBJieHUs;, U3y4yeHne (pU3ndYeckow, JIOrMYeckon n MHGHOPMaLMOHHOM cocTaBJstoLeln
MPOBOAHbIX U 6ECNPOBOAHbIX 06LYENPOMBILLIEHHBIX M Crieynann3npoBaHHbIX MHTeppercos.

PesynbraTbl 06y4yeHus

ON 7 CriocobeH n3y4yaTb OCHOBHbI€E NPUHLMIBI M YCTPOMCTBA 4151 06pabOTKU 1 nepesayn nHHopmaymu.

PesynbraTbl 06y4eHuMs No AucuunanHe

OnucbiBaTb OCHOBHblE TEPMUHbI U MNOHATUA MHTepd)eﬁCOB pO60TOTeXHMHIeCKI/1X cuctem

KnaccugumympoBatb crnocobbl 06MeHa MH(popMaumei Mexay ycTposicTsamm

JleMoHcTpupoBaTb HaBbIKU OpraHu3aLmnm u HaCTPOMKMN PEXMMOB paboTbl MHTEP(ECoB

MpepekBU3NTbLI

CuctemMbl onNTUMasbHOro ynpaBrsieHus

MocTpekBu3uThbI

lpoekTpoBaHne aBTOMaTU3NPOBAHHbIX CUCTEM

Paspa6oTka nosib3oBaTe/IbCKUX UHTepdeiicoB

Limkn ancumnnuHbl MpodunupyoLwme JUCUUNIUHbI
Kypc 2

KonunyecTBo akaieMnyeckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI 9K3aMeH

KpaTkoe onucaHue cogep>kaHus AUCLUMJIUHDI
Vlsyqume AncyunnsinHbl No3BOJINT yI'J'Iy6MTb 3HaHWA CTY4eHTOB B o6nactu paspa60TKM, HaCTpOl;IKM U 3KcCrnyaTaynu rosib3oBaTesibCKUxX



nHTepericos.

PaccmatpusaeTcss cBOMCTBa M NpaBuia Co3gaHusl MHTepgelica, xapakTepucTuka 4YesioBeka — orepartopa, Nncuxopuanonornyeckme
XapaKTepUCTUKM ONepaTopoB. M3yyaeTcs NpUHLUMM «06pPaTHOMN CBA3U» U MPOCTOTa MHTep(elica, eCTECTBEHHOCTb M COr/1IaCoOBaHHOCTb
MHTepgesica. Bonpocbl 0 cpaBHeHMM paboThbl M XapaKTEPUCTUK M3BECTHBIX MPOMbILLIEHHbIX MHTEPpeNcoB.

Cnieynguka pn3nyeckom, 10rm4eckoi n MHHOPMaLMOHHONM COCTaBJISIFOLLEN M01b30BaTe/IbCKUX NHTEP(PENCOB.

Llenb nsyyeHus gUCLMNInHbLI

Yrny6neHue 3HaHuii 06yyaroLmMxcsi B 061aCTH pa3paboTKu, HACTPOMKU U 3KCMJyaTalnu osib30BaTe/IbCKuX HTepericos; nayyeHne
U3NYECKOM, 10rM4ecKol N MHPOPMaLMOHHOM COCTaBASAIOL el M0/Ib30BaTebCKUX MHTEP(eicoB

PesynbraTbl 06y4YeHus

ON 7 Crioco6eH nsy4yaTb OCHOBHbIE MPUHLMIBI U YCTPOKCTBA A1 06paboTKu M nepegaym uHhopmMmalmm.

PeaynbraTbl 06y4eHuMs No AucuunanHe

OnucbiBaTh OCHOBHbIE MOHATUS U TEPMUHBI M0/Ib30BaTE/IbCKMX MHTEPEicoB

VaeHTuuUMpoBaTh M3BECTHbIE NMPOMbILLIEHHbIE MHTEP(ENCHI M MX CBOKCTBA

JleMOHCTpMpoBaThb HaBbiKM Pa3paboTKu M0/1b30BaTeNIbCKUX MHTEP(ericoB

MpepekBU3NTbI

CucTeMbl ONTUMAsIbHOIO yrpaBeHNs

MocTpekBusuThbI

lMpoekTupoBaHue aBTOMaTU3NPOBaHHbIX CUCTEM

CucteMbl nepepayn gaHHbix u uHtepdencobl CAun'y

Limkn ancumnnuHbl Mpodunupytolme gucLUNAnHbI
Kypc 2

KonunyecTBo akajeMnyeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMAUHDI

MsyquMe AncyunrisinHbl no3BoJINT yl'l'ly6l/lTb 3HaHusA o6yqafouu4xc;7 B obnactu MOHTaXKa, HaCTpOl;IKI/I n aKcrinyataumn passindHbixX
BUZI0B MHTep(esicoB CBS3M, UCMOb3YEMbIX B COBPEMEHHbIX CUCTEMax ynpaBfieHus. PaccmaTpuBaeTcss puandeckas,, sormyeckas u
MHGOPMaLMOHHasE COCTaBAsOLWME MPOBOAHBIX UM 6GECMPOBOAHbLIX [POMBILIIEHHBIX W CHeynann3upoBaHHbIX UHTepeicos.
PaccmatpuBaroTcsi MPUHLUMIBI OpraHn3aumum u pyHKLUMOHUPOBaHUS MHTEP(ECOB B COBPEMEHHbBIX CUCTEMaX ynpaBnenus. Cneunpuka
MPOEeKTUPOBaHUS U Pa3paboTKu MHTEPGENCOB rpueMa-rnepesayn CUrHaa0B B cCMCTEMAX yripaBieHusl.

Lienb u3yyeHus aucuunnmHbl

Lenbro ancumninHbl ABASETCA 06ydYeHne MeTofgaM MPOEeKTUPOBAHMUSA 0/1b30BaTeIbCKUX MHTEP(ENCoB CUCTEM aBTOMAaTUYECKOro
ynpaBJiIeHNsl, OCBOEHWUE MPUHLUIOB OpraHusaumm u (yHKLUMOHUPOBAHUS MPOrpaMMHO- annapaTHbIX MHTePecoB B COBPEMEHHbIX
MHGOPMaLMOHHBIX CUCTEMax

PesynbraTbl 06y4yeHus

ON 7 CriocobeH n3y4aTb OCHOBHbI€ NPUHLMIIBI M YCTPOMCTBA 4151 06pabOTKMU 1 nepesayn nHHopmaymu.

PesynbraTbl 06y4yeHUs N0 AUCLMUMNIIMHE

KnaccuguuympoBatb BUAbI MHTEPENCOB M COCO6bI Nepesayn JaHHbIX

JleMoHCTpupoBaThb HaBbiKM PaboTbl C OCHOBHbIMM MPOMbILLTEHHbIMY U Crieynann3npoBaHHbIMU MHTepesicamu

OnpesensiTb OCHOBHbIE XapaKTePUCTUKYN (PYHKLIMOHUPOBaHUS MHTepdericoB

MpepekBU3NTDI

MeTogbl onTuMU3aLmn yripaBieHnst TEXHO0rMYeCKMMuU npoLjeccamm

MocTpekBu3uUTbI

MpoeKkTupoBaHme CUCTEM aBTOMATHKU U TeSIeMeXaHUKN

MukpokoHTposnnepbl PIC

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLMUIMIUHDI

B gucuymnnuHe paccMaTpuBaroTCS OCHOBHbIE BOMPOCHI U NMPUHLMIBI apXUTEKTYPbI U COCTaBa MUKPOKOHTPOJ1/1IEPOB. PaccmaTpuBaroTest
OCHOBHasi TEpPMUHOJIOMUSI MUKPOKOHTPOJI/IEPOB, CETEBOM KOMIIIEKC MUKPOKOHTPOJIIEPOB, BUAbI MHTEP(ENCOB A/1F nepefayu JaHHbIX.
M3yyaroTcss MeTogbl M Croco6bl MPOrpaMMUPOBaHNS MUKPOKOHTPOJIJIEPOB, M 06/1aCTU UX MPUMEHEHUS, KOHTYPbl yrpaB/ieHUs
06beKTaMM TEXHOJIOrMYECKoro npoyecca. Crneynguka gucuymnanHbl onpeseseHme crnocoboB 1 cpes nporpaMMmupoBaHus, BapuaHTbl
KOMMOHOBKM CMCTEM aBTOMAaTMYECKOro yripaBsieHusl Ha 6a3e MUKPOKOHTPOJI/IEPOB.

Ll,eﬂb U3y4yeHuna gucumnninHbl

N3yunTb apxXuMTeKTypy M COCTaB TUIMOBbIX CEPUI MPOMBbILIEHHbBIX KOHTPOJI/IEPOB;, MNPUOGPECTH MPaKTUYECKME HaBblKM B
MCMosIb30BaHUN NPOMbILLIEHHbIX KOHTPOJIIEPOB B peannsaLunm TUnoBbIX CPEACTB TEXHOIOMMYECKOro KOHTPOJIA U yripaB/ieHus.
PesynbraTbl 06y4eHus

ON 2 Bnagetb pas/iMyHbIMU BUAaAMU KOHCTPYKLUUU U NPUHUMUTaMU AEACTBUS MUKPOSJIEKTPOHHbIX YCTPOMCTB.

ON 3 CnocobeH nccnepoBaTh M MPOEKTUPOBaTh (BYHKLUMOHasIbHbIE CTPYKTYpbl, OTA€/IbHble BUAbI 06eCcrieYeHUsi pas/IMyHbIX TUMOB
TEXHUYECKUX OBBLEKTOB yrpaBJ/ieHus], pa3pabaTbiBaTb MOAEIN aBTOMaTU3NPOBaHHbIX CUCTEM 06pPabOTKM MHOPMaLMM 1 yripaBIEHNS,
MPUMEHSITb Pas/INyHble METOAbl HEMapamMeTPUYECKON UAEHTUpUKaLUU A5 MOCTPOEHUS afeKBaTHbIX MaTeMaTU4yeCKUX MOAEesNel;
CMOCOBHOCTb OMUCLIBATb U NMPUMEHSITL NMapaMeTpudeckme MeToabl AN MAEHTUdUKaymmn Mogesnes o6bekToB YrpaB/eHNUs;, METOA0B
MAEHTUPUKALNN HESIMHENHBIX CUCTEM.

PeaynbraTbl 06y4eHus No AucuunanHe

lpeacTtaBnisiTb apxXuTeKTypy U HazHadyeHne PIC KOHTPOJ1/1epoB.

lpumMeHsTb 6a30Bble HaBbIKU PAabOThbi C NPOMbILLIIEHHBIMU MUKDPOKOHTPOINIEPHBIMU CETAMM.

MpepekBU3NTbI



I'IporpaMMHoe obecrieyeHue MUWKPOKOHTPOJ1/1EPOB U NPOMbILLJTIEHHbBIX KOHTPOJ1/1EPOB
MocTpekBu3uThbI
lMpoekTnpoBaHne aBTOMaTU3NPOBAaHHbIX CUCTEM

MporpammupyeMbie noruyeckme KOHTposiepbl

Livkn ancumnnuHbl BazoBble guCLMNANHDI
Kypc 3

KonunyecTBo akaieM1Myeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI dk3amMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUMINHDI

B aucumnanHe paccMaTpuBaroTCs OCHOBHbIE BOMPOChI U MPUHUMIMbI PaboTbl, MOHTaXa M Hanagku nporpamMmupyeMbiX J0rM4ecKux
KOHTpOJI1epoB. PaccMmaTpuBaroTCcsl cpefbl nporpaMMmpoBaHusl U A3biku riporpammmpoBaHns M3OK-61131/3, coctaB n apxuTeKTypa
MJIK. U3yyaroTcs rpagpmyeckmne n TeKCTOBbIE S13bIKU MPOrpaMMmUpOBaHus, BUZbl U CTPYKTYPa MPOMbILLIEHHbIX CETeN MCMO/b3yeMbIX B
cucTemMax aBTomaTtu3auun. Cnieynpuka AUCUMMINHLI 03HAKOMJIEHWE C OCHOBaMM MOHTaxa v Hanagku pa6otsi [JIK B cuctemax
aBTOMAaTUYECKOro yrpaBrieHus.

Llenb nsyyeHus AUCLMNINHDI

N3yunTb apxuTekTypy M COCTaB TUIMOBbIX CEPUI MPOMbILIIEHHbIX KOHTPOJIIEPOB; MPUOBGPECTU PaKTUYECKME HaBblKW B
MUCr0/Ib30BaHNUMN MPOMBILLIIEHHbIX KOHTPOJI/IEPOB B peannsayum TUNoBbIX CPEACTB TEXHOOMMYECKOro KOHTPOJISl U YrpaB/IeHUs.
PesynbraTbl 06y4YeHus

ON 2 Bnagetb pasiiMyHbIMy BUZaMu KOHCTPYKLUUN U MPUHLMIAMU JeACTBUS MUKPOSJIEKTPOHHbIX YyCTPOUCTB.

ON 3 CniocobeH uccnenoBaTb M MPOEKTUPOBAThL (YHKLUMOHAsIbHbIE CTPYKTYPbl, OTAE€/IbHbIe BUAbI 06ECNEYEHNUS] Pa3/IMYHbIX TUMOB
TEXHMYECKUX 0OBEKTOB YrpaB/ieHus, pa3pabaTbiBaTb MOGEAN aBTOMaTU3NPOBaHHbIX CUCTEM 06PabOTKU MHPOPMaLMM U YripaBIeHUs,
MPUMEHSITb Pas/INYHbIE METOAbl HEMapamMeTPUYECKOW UAEHTU(UKaLMU A5 MOCTPOEHUSA afeKBaTHbIX MaTeMaTU4yeCKUX MOZAEsNel;
CMOCO6GHOCTb OMUCLIBATb M NMPUMEHSITL MapaMeTpudeckme MeToabl AN MAEHTUdUKaymn Mogesneit 06beKTOB YrpaBeHNUs, METOA40B
MAEHTUUKaLNN HENNHENHBIX CUCTEM.

PesynbraTbl 06y4yeHuUs N0 AUCLMUIIIMHE

lpefcTaBiAaTb CTPYKTYPY NPOrpaMmMupyemMbix TOrMYE€CKUX KOHTPOJI1EePOB.

lMpumeHaTb 6a30Bble HaBbIKU PAbOThI C MPOMbILLIIEHHBIMU MUKPOKOHTPOJINIEPHBIMU CETAMM.

MpepekBU3NTHI

lNpuknagHoe nporpaMMHoe obecrieyeHne CUCTeM yripaBeHus

MocTpekBu3UTbI

lpoeKkTupoBaHme, MOHTaX, Ha/laAKa M aKCITlyaTayusl cMCcTeM aBToMaTusauum

MpoMmblILieHHble KOHTPOJIEPDI

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafemMunyeckmx KpeanTos 5

dopMa KOHTPONA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

AvcynnnnHa BKAOYaeT OCHOBHbIE BOMPOChI M MOHATUSI cOCTaBa TUMOBbIX CEPUI MPOMBbILLIEHHbBIX KOHTPOJIZIEPOB M UX apXUTEKTYPY.
PaccmaTtpuBaloTCsi OCHOBHble MOHATUA U Kaaccugumkayms, crnocobbl MporpaMMuMpoBaHus u rnporpamMmHblie cpefbl, Owen Logic,
CoDeSyS. UsyyaroTcsi MOHATUS M COCTaB NPOMbILLEHHbIX ceTei Profibus, Modbus, CAN, n o6nactu ux npuMmeHeHusi. Crneunguka
ANCLMMINHBI 03HAaKOMJIEHNE C OCHOBHBLIMU BUAAMMU MPOMbILLIEHHbIX KOHTPOJI/IEPOB U C1OCO6aMu MPOrpaMMupoBaHus.

Lienb usyyeHus aucuuniuvHbl

N3yunTb apxXuTeKTypy M COCTaB TUOBbIX CEPUI [MPOMBbILIEHHbIX KOH=TPOJIJIEPOB; MPUOGPECTU MPaKTUYECKME HaBblKM B
MCro/1b30BaHNMN NMPOMBbILLIEHHbIX KOHTPOJI/IEPOB B peasan3aumum TUNoBbIX CPEACTB TEXHOIOMMYECKOro KOHTPOJIS U YIpaBJ/IeHUs.
PesynbraTbl 06y4yeHus

ON 2 Bnagetb pas/imyHbIMu BUAAMU KOHCTPYKLUUN U NPUHLMIAMU JeACTBUS MUKPOSSIEKTPOHHbIX YyCTPONUCTB.

ON 3 CnocobeH nccnepoBaTb M MPOEKTUPOBaTh (PYHKLUMOHasIbHbIE CTPYKTYpbl, OTAE€/IbHbIe BUAbI 06ECreYeHUs: pas/IMyHbIX TUMOB
TEXHUYECKUX 0OBEKTOB yrpaB/ieHus, pa3pabaTbiBaTb MOZeN aBTOMaTU3NPOBaHHbIX CUCTEM 06pPaboOTKU MHpOPMaLmu U yrpaBieHus,
MPUMEHATb pas/inyHble MEeToAbl HerapameTpuyecKon uaeHTU(UuKauum A5 NOCTPOEHUs afleKBaTHbIX MaTeMaTu4deckux Mogesew;
CMOCOBHOCTb OMUCbIBaTb M NPUMEHSITL MapaMeTpudeckme MeTodbl A1 uaeHTudukaymmn Mogesneii 06beKTOB yrpaB/eHUs,;, METOA40B
MAEHTUUKaLNN HENMHEAHbIX CUCTEM.

PeaynbraTbl 06y4eHuMs No AucuunanHe

OnuncbiBaTh OCHOBHYHO TEPMUHOJIOMMIO MPOMBbILLIEHHbBIX KOHTPOJI1EPOB U CeTel

JleMoHCcTpupoBaTb HaBbiKM PaboTbl C MPOrpaMMHbIMU 060/104KaMu AJ151 MPOrpaMMUPOBaHUS MPOMBILLIEHHbIX KOHTPOJ1/1EPOB
Knaccugumymposatb 13bIKM MPOrpaMMmnpoBaHNs KOHTPOJ/11epoB

MpepekBU3NTbI

lMporpammHoe obecrieyeHne MUKPOKOHTPOJIIIEPOB M MPOMBILLIEHHbIX KOHTPOJIIEPOB

MocTpekBu3uThI

lIpoeKTupoBaHme cucteM aBTOMaTUKKN U TesleMexaHnku

Cuctembl AncneT4yepcKoro yripapsieHusa

Linkn gucumnnumHbl basoBble AUCLUMANHDI

Kypc 3

KonunuecTtBo akafemMnyecknx KpeanTos 5

dopma KOHTPOSIA 3HAHUI BK3aMeH U KypcoBasi paboTa/npoeKT

KpaTKOe onuncaHue cogepXxaHna gucuunyinHbl
HAucunnnnHa BkaroYaeT U3ydeHne rnporpamMMHbIX KOMIMIEKCOB [POMbILLIIEHHbIX KOHTPOJIIEPOB, U3Yy4YeHue MPUHLNMOB MOCTPOEHUS



(YHKUMOHMPOBaHUS MUKPOMPOLeccopa, Kak a/1eMeHTa CUCTeMbl gucretyepusaymm, GopmMupoBaHme 3HaHUA NPUHLUMNOB LnppoBbixX
cUCTeM yrpaBJieHus], MoKa3blBaeT BO3MOXHOCTU MPUMEHEHUSI CUCTEM AucrieTyepusaumum B cucTemMax aBToMatu3ayuu, oBaafeHun
HaBbIKOB POEKTUPOBaHNS aBTOMAaTM3UPOBaHHbIX CUCTEM JAucreTyepusaymn. M3yyaeT BOMPOCHl, CBA3aHHble C f3bIKaMu u
cpescTBamm pa3paboTKM CUCTEM aucneTdyepusanmnm, coepemeHHble SCADA n MES— cuctembi.

Llenb nsyyeHus gUCLMNINHbI

N3yunTb crnocobbl B3anMoAeNCTBUS COBPEMEHHOIO 060PYA0BaHNUS MPOMbILLIEHHOW aBTOMaTu3aLmy, BXOASALIEro B COCTaB C/I0XHOM
nepapxm4yeckos aBTOMaTU3UPOBAHHOM CUCTEMbl yrpaBJieHUsI TEXHOJIOrMYECKUMMU [poLeccamy, W3yYynTb TUIOBbIE KJacChl
MPUKIa[HOro MPOrpaMMHOro O6ecrieYeHUsi CUCTEM YyrpaBJ/IeHUs; MPUOBPECTU MpaKTUYecKue Hasbiku rnporpammupoBanHus /1K
cornacHo ctaHgapty MOK 61131

PesynbraTbl 06y4YeHus

ON 4 PaspabartbiBaTb aaroputMbl paboTbl U IPOrPaMMHOIo o6ecreyeHnss MUKPOKOHTPOJIJIePOB B CUCTEMax yripaBJ/ieHus.
PeaynbraTbl 06y4eHuMs No AucuunanHe

lpeacTaBniATh CTPYKTYPY CUCTEM AMNCHETYEPCKOro yrpaBaeHns

lMpuMeHsTb 6a30Bble HaBbIKM Pa3paboTKM MPOEKTa CUCTEMbI UCTIETYEPCKOIO yrpaBeHuUs

MpepekBU3NTbI

OcHoBbI UH(OPMaLMOHHbIX MPOLECCOB

MocTpekBusuThbI

lporpaMMHO-TeEXHUYECKNE KOMIIEKChI yripaB/ieHNs

anKﬂaﬂ,Hoe nporpaMmmMmHoe obecneyeHune cuctemMm ynpaeJsieHusa

Linkn gucumnnumHbl basoBble AUCLUMANHDI

Kypc 3

KonunuecTtBo akafemMnyecknx KpeanTos 5

dopma KOHTPOA 3HAHUI BK3aMeH U KypcoBasi paboTa/npoexT

KpaTkoe onucaHue coaepXXaHusa QUCLUMAUHDI

NsyyeHne AnCUMNINHBI 03BOSIUT O03HAKOMMUTBCSI C OCHOBaMu paboTbl C MPUKNEAHLIMU POrPaMMHbIMKU  cpeacTBaMu AJisi
nporpammumpoBaHusi cuctem ACY TI1. PaccmaTtpuBaroTcsi TunoBble CTpykTypbl ACY Ha 6a3e SCADA cucTeM, OCHOBHble (yHKUUM
A3bIKOB nporpammupoBanus FBD, IL, ST. U3yyaroTcsi 0CHOBHbIe 6M6ANOTEKM A3bIKOB nporpammupoBanus /1K, criocobbl opraHn3saymm
CBSI3N MeEXAY oTAesbHbiMU anemeHTamu ACY TI1. Cneunguka ancymnivHbl npuobpeTeHne HaBblKOB rporpammumpoBanus /1K B
cocTaBe cTpykTypbl ACY Tl Ha 6aze SCADA cuctem.

Lienb u3yyeHus aucuunnmHbl

-U3YYNTb TUMOBBIE KN1aCChbl NPUKIAJHOIo NPOrpaMMHOro 06ecrneqyeHnsi CUCTEM YrpaBeHUs];

-PUOBPECTU NPaKTUYECKUe HaBblKW nporpamMmupoBanus J1K cornacHo ctaHgapty MOK 61131;

-U3YYnTb CrIOCO6bLI B3aUMOAENCTBUA COBPEMEHHOIO 060PYA0BaHUS MPOMbILLIIEHHOW aBTOMaTU3aunuy, BXOASLEro B COCTaB C/IOXHOM
nepapxmyeckon aBToMaT3npPOBaHHON CUCTEMbI YIPaBJIeHNS TEXHOJIOTMYECKUMU npoLjeccamu;

-UMETb NpeACTaB/IEHNE O TEHAEHUNSX Pa3BUTUS COBPEMEHHOIO NMPOMBbILLIEHHOIO MPOrpaMMHOro 06ecrneyeHnss U COOTBETCTBYHOLMX
CUCTEM yrpaBJIeHUs, @ TakXKe Crocobax ux NporpaMmMmpoBaHuS.

PesynbraTbl 06y4yeHus

ON 4 PaspabaTbiBaTb a/iIropuTMbl paboThbi U IPOrPaMMHOro 06ecreyeHnss MMKPOKOHTPOJIZIEPOB B CUCTEMAX yrpaB/ieHUs.
PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

lpeactansatb cTpykTypy SCADA cuctem.

lpumeHsTb 6a30Bble HaBblKK PaboThbi C NPUKAaAHbIM NPOrPaMMHbIM 06eCreYeHNeM CUCTEM yrpaB/ieHUs

MpepekBU3UTDI

CuctemMbl nepegayv faHHbIx n uHtepgeicol CAun Y

MocTpekBu3uUTbI

WHpopmaymnoHHo-ynpassitoLme CucTeMbl

MporpammMHoe o6ecneyenune ACYTI

LIkn gucumnnuHol Ba3oBble AUCUMNINHbI

Kypc 3

KonnyecTBo akafieMUYeCKnX KpeanToB 5

dopma KOHTPONs 3HaHWi 9K3aMeH 1 KypcoBas paboTa/npoeKT

KpaTkoe onucaHue cogep)XaHus [UCLUIIUHDI

AucuymnnnnHa n3ydaer KOMIMAEKC NporpaMMHbIX CPEACTB, KOTOPbIe peLlaroT KOHKPETHbIEe (PyHKLMOHaIbHble 3a4aun U 06ecrneynBaroT
yHKUMOHMpoBaHne Bcex cpeacts ACYTII: cepBepbl, KOHTPOJEPbl, Paboyne U WHXEHEPHble CTaHUuM, MaHesm onepaTopa,
nporpamMmaTtopbl. M3yyartoTcsl Kak crieynaan3mpoBaHHoe nporpaMMHOe obecreqeHmne, Takme nporpaMmsl kak CodeSys, Step7, FBD, Tak
M NporpamMmbl, HanucaHHble AJ15 MUKPOKOHTPOJIIEPOB Ha S3blKax BbICOKOro ypoBHS. [ucuunnvHa wu3yyaeT Tak e pabouue u
WUHXXeHepHbIe CTaHUnu, MporpamMmMaTopbl, CepBepbl.

Llenb nsyyeHus gUCLMNINHbI

X u3yynTETMNOBbLIE KacChl MPUKIAAHOMO MPOrPaMMHOIro 06ECeYeHUs] CUCTEM yrpaBIEHUS;

X npuobpecTupakTudeckmne HaBbiku nporpammupoBanus /1K cornacHo ctaHgap-Ty MOK 61131;

X mu3yunTecrnocobbl B3anMOAENCTBUS COBPEMEHHOIO 060PYA0BaHUS NMPOMBILLIEH-HOM aBTOMAaTU3aLUnm, BXOASLLEro B COCTaB C/I0XKHOM
nepapxmyecko aBToMaTu3n-poBaHHON CUCTEMbI YrpaB/IeHUsT TEXHOJIOMMYECKUMU ripoLjeccamu;

X umeTwIpescTaBsieHne 0 TeHAEHUNAX Pa3BUTUS COBPEMEHHOIO MPOMBbILLIEHHOIO NPOrPaMMHOro 06ECeYEHNsT U COOTBETCTBYHOLYUX
CUCTEM yrpaBJieHus], a TakXxe Crocobax ux nporpaMMmnpPOBaHUS.

PesynbraTbl 06y4YeHus

ON 4 Paspa6aTtbiBaTb anroputMbl paboThbi U MPOrPaMMHOIr0 06ecrneYyeHnst MUKPOKOHTPOJIZIEPOB B CUCTEMAaX yripaBeHusl.

ON 5 CriocobeH aHann3upoBaTb CUCTEMbI yNpaBeHUs C Li€/Ibi0 MOCTPOEHUS MaTeMaTUYECKMX MOZENeN, CTPOUTb U UCCIe[0BaTh
MaTeMaTu4yeckme Mojenn 0O6bEKTOB YNpaBJieHNs, pellaTb MPo6seMbI, CBSI3aHHbIE C CUCTEMHbIM YNPaBEHNEM M MCMOb30BaHNEM
COBpEeMEHHbIX MaTeMaTU4yecKnx MeTo40B.



PeaynbraTbl 06y4eHuMs nNo AucuunanHe

3HaeT BuAbI nporpaMMHoro obecrieyeHuss ACYTI

Bnapeet pa3paboTKO# CUCTEM yrpaBJ/IeHUs B Crieynaan3npoBaHHOM NPOrpaMMHOM 06ecrieqdeHnu.
Bnapeet npaBuiamu Bbi6opa nporpaMmmMHblx cpegetB ACYTI 4 pa3nnyHbix CUTyaLMOHHbIX 3a4ay
MpepekBU3NTHI

OcHoBbI cbopa 1 nepegayn nHHopmaymm

MocTpekBu3nUTbI

lporpaMMHbie cpefcTBa MOAEIMPOBaHUS] CUCTEM

OCHOBbI NPOrpaMMMUPOBaHUS MOBGUIIbHBIX CUCTEM

Linkn gucumnnumHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafeMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

ﬂMCL{MI‘IﬂMHa BKJ/1lO4YaeT OCHOBHble BOMPOCbl WU MNPUHUNMNbI NporpaMmMunpoBaHuns MOGU/IbHBIX CUCTEM Ha OCHOBE OI'lepaL{MOHHOI;'I
cuctembi Android AJ18 CUCTEM aBTOMaTU4eCKOro yripaBJ/ieHUA.

O3HaKoMJ1eHNEe ¢ OCHOBHbIMU Bungamu I'IpMJ'IO)KeHMﬁ Ha OI'IepaL[MOHHOﬁ cucreme Android, N OCHOBHbIMW KOMIMOHEHTaAMU 6M5ﬂMOTeK, nx
6630naCHOCTb, apPXNTEKTypa, NPUMEHEHNE NX B CUCTEMaX aBTOMaTU4eCKOro yrnpaBJieHUA.

CI'IeLqubMKa pa6OTbI C MOOGWIbHBbIMU cUCTEMAMU U NPUIOXKEHNssMN Ha OCHOBE OI'IepaL{MOHHOﬁ cuctembl Android B cuctemax
aBTOMaTN4eCKOro yripaBJ/ieHUA.

Lienb nsyyeHmsa gucuuniInHbl

Vl3yLIMTb criocobnbl n MeToAbl nporpaMmMnpoBaHna MOOGU/IbHbIX CUCTEM AJ19 nX rIpuMeHeHnsa B CUCTeMax aBToMaTtunsayumm

PesynbraTbl 06y4eHus

ON 9 CriocobeH npUMEHSITb [MOJYYEHHbIE 3HAHUS K PELUEHUI0 BOMPOCOB Bbl6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA A1 PELLEHNUS 3aaY yrpaBJieHus], MPOEKTMPOBATh MU pa3pabaTbiBaTb MHTE/NIEKTYaslbHble CUCTEMbI AJIS1
ynpaBJ/ieHUs TeXHN4YeCKNUMnN cncrteMamm U TeXHOJIOrM4eCKUMU ripoLeccamu, O6yanb NUCKYCCTBEHHbIe HeﬁpOHHble ceTn, NPUMeHATb
nporpamMMmHblie n arinapatHble MeTo4bl peasin3aynmn NCKyCCTBEHHbIX Hel}?pOHHbIX ceTenl U HeYeTKnx aJiroputMoB yripaBJ/ieHUA.
PesynbraTbl 06y4eHuMs No AucuunanHe

OnucbiBaTb OCHOBHbIE BuUAbl MOGU/IbHbIX CUCTEM

Knaccudmuwposarb OCHOBHbI€ 6Ub/INOTEKUN HeO6XO/.1MMbIe AJ14 nporpaMMunpoBaHuns MO6BU/IbHbIX CUCTEM

,ﬂeMOHCTpMpOBaTb 3HaHuA 6a30BOro CMHTaKcuca nporpaMmmMmupoBaHuns MOGU/IbHbBIX CUCTEM U p33pa6OTKM MOOGU/IbHbBIX I'lprlO)KeHMﬁ
MpepekBU3NTbI

MHd)OpMaL[MOHHO-KOMMyHMKaL(MOHHbIe TeXHoJsiormmn

MocTpekBu3nTbI

anIMeHeHMe MOO6U/IbHbIX CUCTEM AJ11 yAaJIeHHOro yripaBJ/ieHns

MporpamMupoBaHMe MO6UbHbIX NPUIIOXKEHUI Ha Java

Limkn aucumnnuHbl BasoBble gncuMnNANHbI
Kypc 3

KonunyecTBo akaieMn4eckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

AvcynnnnHa BKIHOYaeT OCHOBHbIE BOMPOCHI M MPUHUMMLI B 061aCTH pa3paboTKu MOGUIbHBIX NPUIOXEHUIA Ha Java A1 cuctem
aBTOMAaTUYeCKOro yrpaBrieHUs.

O3HaKOMJIEHME C OCHOBHBIMM MOHATUAMM Java u ero otimumnsmm ¢ C++, 0CHOBbI pa3paboTKu NPUIoXeHni Java, pabota ¢ 0CHOBHbIMU
6ubImoTeKamMu u nHTepgericamu 415 06MeHa gaHHbIMU, Cr1oco6bl pa3paboTKu rpauyeckoro nHTepgevica.

Cneynguka paboTbl C MOGUIbHBIMM CUCTEMAMMU U TPUTOXKEHUSIMU Ha OCHOBE OMepaLuoHHON CcUCTeMbl Java B cucTemMax
aBTOMAaTUYECKOro yrpaB/ieHus.

Lienb u3yyeHus aucUUNIuHbI

OcBoeHus aucyunaunHbl «[lporpaMMmupoBaHne MobuIbHbIX MPUIIOXKEHUI Ha Javay ABASIETCS: OBAafeHNE COBPEMEHHBIMY MOHATUIMU U
crnocobamMu HanucaHus NPorpamMm Ha si3bike C#, He06X0AMMbIMU B NPOGECCUOHAIbHOM NPaKTUYECKOM AeSTeNIbHOCTU

PesynbraTbl 06y4yeHus

ON 9 CriocobeH NPUMEHSATb MONYYEHHbIE 3HaHUS K PELUEHWUHO BOMPOCOB Bbl6Opa M BHEAPEHUS KOPOpaTUBHBIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA AJ151 PELLUEHUS 3ajaY yrnpaBJ/ieHus], MPOEKTUPOBaTh M pa3pabaTbiBaTb MHTE/IIEKTYaslbHbIE CUCTEMBbI 4151
ynpaBsieHNs1 TEXHUYECKMMU CUCTEMaMMU U TEXHOJOMMYECKMMU MpoLjeccamy, obyyaTb UCKYCCTBEHHbIE HEMPOHHbIE CETH, MPUMEHSTH
nporpaMMHbIe U annapaTHble METOAbI peann3aynm UCKYCCTBEHHbIX HEMPOHHbIX CETel U HEYETKNX allrOPUTMOB yrpaB/IeHUS.
PesynbraTbl 06y4eHuMs No AgucunnInHe

lMpescTaBiATL OCHOBHbIE TEPMUHbI IPOrPaMMUPOBaHNS MOBUIIbHbIX CUCTEM Ha 3bike Java

VpaeHTuguympoBaTts pa3nnyms pa3paboTKu MOGUIIbHbIX NMPUIIOKEHNUI Ha i3bikax Java u C++

lpUMEHSITb OCHOBHbIE GUGSINOTEKM, MHTEPENCHI U MPOTOKOJIbI A/151 Pa3paboTKM MOGUIIbHbBIX MPUIOXEHUI Ha A3bike Java
MpepekBn3nTbI

VH®opMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOSIOMMM

MocTpekBu3uTbI

YaaneHHoe ynpasneHne nnatgpopmost Arduino

I'IporpaMMMpOBaHme MOGUIIbHbIX yCTpOVICTB

Linkn gucumnnuHbl Ba3oBble AUCUMMNANHBI
Kypc 3

KonuyecTBo akaieMUyeCcKmx KpeanToB 5



dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue cogep>xaHusi AUCLUMIIUHDI

ﬂMCL{MI’U‘MHa BKJ1lO4YaeT OCHOBHble BOIpPOCbl W NpuUHUNrbl B obnactu pa6OTbl MOOGUIbHbIX yCTpOﬁCTB Aansa pa6OTbI B cucremax
aBTOMaTN4eCKOro yripaBJ/ieHUA.

O3HKOMJIEHNE C OCHOBHbIM pa3Hoo6paameM MOOGWIbHbIX yCTpOI}iCTB, UHCTPYMEHTa/lIbHbIX cpej paapa60TKM I'lpMJ'lO)KeHMﬁ, arinapartHsble
n nporpaMmmMmHblie BO3ZMOXHOCTU MOGUIbHBIX yCTpOﬁCTB, C OCHOBHbIMU 6M6/IMOTEKAMU MOBUIIbHbIX ycrpoﬁcrs.

CI'IeLlMd)MKa pa6OTbI C OCHOBHbIMW Bugamun MOGUJIbHBIX yCTpOﬁCTB n rnporpaMMHbIX 060s104eK A1 nporpamMmmnpoBaHns MOGBUIIbHbIX
yCTpOﬁCTB B cncteMax aBToMaTtnyecKoro yrnpaBJieHUs.

Lienb nay4yeHus gucuuninHbl

03HaKOMUTLCA C 0OCO6EHHOCTAMMU M criocobamm nporpamMmmmnpoBaHns MOOGU/IbHBIX yCTpOFICTB

PesynbraTbl 06y4eHus

ON 9 CriocobeH nNpUMEHSITb MOJIYYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BbI6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA [J151 PELLUEHNS 3a4aY yrpaBJ/ieHus], MPOEKTMPOBaTh MU pa3pabaTbiBaTb MHTE/NIEKTYaslbHble CUCTEMbI AJ1S1
ynpaBJ/ieHns TeXHN4eCKUumMun cuctemMamum U TeXHOJIOrM4eCKUMU rpoLreccamum, o6yanb UCKYCCTBEHHbIe HeﬁpOHHbIe ceTn, NPUMeHATb
nporpamMHsbie n anrnapaTHblie MeTo4bl peanin3aynn NCKYCCTBEeHHbIX Hel7lpOHHbIX CETEN U HEYETKUX aJlropuTMoB yrpaBJieHUs.
PesynbraTbl 06y4eHMs N0 AUCUUNANHE

Onpe,qenﬂTb HeO6XO,£(MMbIl71 TUIM MOBUJSIBHOIO ycrpoﬁcrsa Kak 6asuca Aansa MOO6UIBHOMO NPpUNoXKeHuns

Knaccudmumpoaarb UHCTPYMEHTalslbHble cpebl paspa60TKM MOBUIIbHbIX I'lpM}'lO)KeHMﬁ

anMeHﬂTb 6a30Bble HaBblKN nporpammupoBaHuns MOGUIbHbIX CUCTEM Ans pa3pa60TKM npoCTbIX MOGBUIIbHbIX I'IpM}'IO)KeHMﬁ
MpepekBU3NTbI

MHd)OpMaLlMOHHO-KOMMyHMKaL(MOHHbIe TexHosiornn

MocTpekBu3uTbI

06nayYyHble TEXHOJIOMMN B aBTomMatunsauynmn

MeToauKM Hay4YHbIX UccnepoBaHuUM

Linkn gucumnnmnHbl MpodunumpytoLime ACLUMNANHBI
Kypc 4

KonunuecTtBo akafieMnyecknx KpeanToB 3

dopMa KOHTPONA 3HaHUN Jk3ameH

KpaTkoe onucaHue cogep)XaHus GUCLMUIMNHDI

AvcuynnnvHa pgaet npegcTaB/eHWe O HayyHOW [eATesIbHOCTH, OCHOBHbIX BUAZAaX HayYHbIX WMCC/efoBaHWi, MU306peTaTesibCKoM
AEeSATeNIbHOCTH, METOZax PeLUeHNs] N306peTaTesIbCKuX 3agay, Hay4YHbIX OpraHn3auyusx, puHaHCUpPOBaHUM, NIAHNPOBAHNM, MPOBEAEHUN
Hay4yHO- UCCIe0BaTeIbCKMX PaboT U NPEeACTaBIEHNN UX Pe3yNbTaToB; MOArOTOBKE U aTTeCcTauuu HayyHbIX Kagpos .PaccmaTpuBaeT
Takue BOIMPOChI, KaK TUMbl Hay4YHbIX OpraHu3aumni n ux B3auMoZencTene, pUHaHCMPOBaHNE U OpraHU3aLmns Hay4YHbIX UCCIEA0BaHW,
MaaHUpoBaHNe HayYHO-MCC1e[0BaTe/IbCKMX PAabOT. 3HAKOMUT C MOHATUE M U306PETEHNE, 06yYaeT CO34aHuto opMysibl N306PETEHUS.

Llenb nsyyeHus gUCLMNINHbLI

N3yunTb METOAMKM HayYHbIX UCCIIEA0BaHUI N HAYYNTbCS NMPUMEHSITb UX Ha NMPaKTUKe

PesynbraTbl 06y4YeHus

ON 5 CriocobeH aHanusupoBaTb CUCTEMbI yrpaBJIEHUs] C LI€/IbI0 MOCTPOEHUS] MaTeEMaTUYECKUX MOJENEN, CTPOUTb M UCCNIeoBaThb
MaTemMaTu4yeckue Mogenn 06beKTOB yrpaBJieHuUs, peliaTb MpobsieMbl, CBA3aHHbIe C CUCTEMHbIM yrpaBsieHneM U UCMOob30BaHNEM
coBpeMeHHbIX MaTeMaTUYeCKUX METOLOB.

PeaynbraTbl 06y4eHuMs No AucumunanHe

BnageTb CyLjeCcTBYHOLMUMN METOZaMM U METOANKAMY MPOBEAEHNS HayYHO-UCCIIe40BaTeIbCKUX paboT

MpepekBU3NTbI

BeeseHue npogeccuro

MocTpekBu3uThbI

Wtorosas aTTecTayms

MeTogbl 1 cpeacTtBa Hay4HbIX nccnepoBaHum

Limkn ancumnnuHbl Mpodunupytome gucLUNAnHbI
Kypc 4

KonunyecTBo akaieMn4yeckmx KpeauTos 3

dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTkoe onucaHue copepXaHusi AUCLMMNIUHDI

B Kkypce noapo6HO pacckazaHO O METOAOJSIONMYECKOM O6ecriedeHun Hay4yHo- UCCefjoBaTeIbCKoi AesiTeslbHOCTH. [lokazaHa posib
(YHKUMOHANBbHOW CTPYKTYpbl Hay4YHO- UCC/IE[0BATEIbCKON f[esiTeIbHOCTH. [IpoaHanin3npoBaHO SMIMPUYECKOE U TeopeTU4yeckoe
MblillJiIeHne B Hay4YHOM [1O3HaHnn. Cd)OpMyl'lMpOBaHbl n 060CHOBaHbI noaTBep)XXAeHnsa U OrnpoBepP)XeHUA TeOoPeTUYeCKUx CXem.
O606LL{eHbI d)yHKuMOHaﬂbeIe 0CO6EHHOCTHU SKClrnepuMeHTaslbHOro MogesinpoBaHus. ,ano 06bsICHEHUE pocCcTa Hay4YHOro 3HaHwuA.
lNokasaHa Ba)KHOCTb d)yHKLlMOHaﬂbHO-I'IpOL[eCC}/aﬂbeIX XapaKTepnUcTuk rnrnortes n nx Haquoﬁ HOBU3HbI

Lienb nsy4yeHus AUCLUNIUHDBI

Hay‘JMTb O6y'-lafOLLU/1XCFI pasJ/indyHbiM MeTo4aM 3KCrnepnMeHTaslbHbIX MCCJ'Ie/.IOBaHMl;I n 06pa60TKe noJly4eHHbIX pe3ynbTaTtoB
PeaynbraTbl 06y4eHus

ON 5 CnocobeH aHa/in3npoBaTtb CUCTEMbI yrnpaBJ/ieHUA C UeJibKo NOCTPOEHUA MaTeMaTnieCKnx Mogeneﬁ, CTpOUTb U mnccsiegoBartb
MaTemaTn4yeckne mogesiun 06bEKTOB yrnpaBJieHns, peliatb I'IpO6J'IeMbI, CBAI3aHHble C CUCTeMHbIM ynpaBJieHWeM U UCIOJIb30BaHNeM
COBpPeMeHHbIX MaTeMaTU4YeCKnx MeTo4oB.

PesynbraTbl 06y4eHMs No AUCLMNANHE

,quOHCTpl/IpOBaTb HaBblKW B/1ajeHNA pa3/indyHbiX MEeTOA0B MoJ1lyYeHUs n o6pa6ona4 OKClepuUMeHTallbHbIX AaHHbIX.

MpepekBU3NTHI

MeTpOflOl'Mﬂ n n3mepeHumne

MocTpekBU3UTbI



WUtoroas atrectayms

06paboTKa aKCnepuMeHTalbHbIX AaHHbIX

Lnkn gucumnnmHbl Mpodunupyrowwme AUCUUNANHDI
Kypc 4

KonunuecTBo akafieMnyecknx KpeanToB 3

dopMa KOHTPONA 3HaHUW 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLMIMIUHDI

,ﬂMCL{MI‘IﬂMHa HaripaBJieHa Ha o6yquMe CTyAeHTOB MeTohaM JKCrepuMeHTalslbHbiX MCCﬂeﬁOBaHMﬁ n O6pa6OTKM pes3y/ibtTatoB B
o6nactu aBToMarunzaunmn n yripaBJiIeHUA. PaCCManMBaET BOMNpoCbl MNPUMEHEHNA CTatTUCTUYECKNX MeTohoB ANCINepPCUOHHOrO,
PErpeccnuoHHOro, KOoppesiauynoHHOro adHasnsa O6pa6OTKM OKCrnepumMeHTalJlbHbIX fAaHHbIX, peLieHne 3agady C NoMOoLbrO METOoA4O0B
HanMeHbLUNUX KBajgpartoB, T1yTeM MOA4E/INPOBaHNA 06bEKTOB aBTomatunsaunn un unccsiegoBaHunsa Metogamu  riJylaHMpoBaHUA
QKClepuMeHTa. ,ﬂl‘lﬂ pelueHnAa 3agay O6pa6OTKVI SKCrnepumMeHTaslbHbIX JaHHbIX UCIMOJIb3YKOTCA yHUBePCasibHble MNnakeTbl NMpuKiaagHblX
nporpamMm

Lienb n3yyeHus aucuunimHbl

O6pa6aTblBaTb OKCrepuMeHTasibHble [JfaHHble C WCMO0JIb30BaHNEM [aKeToB [PUKJ/Ia4HblX TporpaMmM C UeJsibro NoJsly4eHns
9KCMOHeHUNallbHbIX 3aBUCUMOCTEN BbIXOA4HbIX AaHHbIX CUCTEM yripaBJsieHNs OT BXOAHbIX W Ha4YallbHbIX ycnosmﬁ

PesynbraTbl 06y4YeHus

ON 5 CnocobeH aHa/in3npoBaTb CUCTEMbI ynpaBJ/ieHUs C LUeJibio MNOCTPOEHUS MaTeMaTniecKnx Mogeneﬁ, CTpOUTb N nccnegoBatb
marematn4yeckune mogesin 06bEKTOB ynpaBJieHUs, peluaTtb I'IpO6J'leMbI, CBfi3aHHble C CUCTEMHbIM yripaBsieHneM n UCroJjib3oBaHUeEM
COBPEMEHHbIX MaTeMaTU4eCKnx MeTo4osB.

PeaynbraTbl 06y4eHuMs No AucuunanHe

I_IOJ'Iy‘-IMTb HaBblKN B o6pa60TKe 60/1bLLNX AaHHbIX C UCI10J/Ib30BaHNEM IaKeToB rNpukKiagHblX rnporpamMmm

MpepekBU3NTbI

MeTtposorns n nsmepeHue

MocTpekBusuThbl

UTtoroBasi arrecrayusa

OwnarHocTuka u HageXXHoOCTb CUCTEM ynpasseHunsa

Limkn anucumnnuHbl BasoBble ancuUnANHbI
Kypc 3

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI

HAucymnnnHa nocesLyeHa NOHATUAM KadyecTBa ANarHOCTUKN U HAAEXHOCTU CUCTeM yrpaBrieHusi. OCHOBHbIEe NMOHATUSA, OnpeaesieHns 1
Kputepnn HageXXHOCTH. KonunyectBeHHbIe XapaKTepnucTtnkn HafgeXXHOCTH. lNokasatenu HafeXXHOCTHU TeXHN4YeCKnx cCpeacTB
aBToMaTtuszaumy. OCHOBHbIe BEPOSITHOCTHbIE 3aKOHbI pacrpeseneHnit, NCrosib3yeMble B TeOPUn Haf€XXHOCTU. TeMbl Kypca BK/IOYaloT
MeToAbl OnpefesieHnss rnokasaTesied HafeXXHOCTH, MEeTOoAbl pacyeTa HaAeXHOCTM Hepe3epBUPOBaHHOM annapaTypbl cUCTEM
aBTOMaTUYeCKOro yrnpaBJieHWUs, pacyeT HafeXHOCTU YCTPOWCTB CUCTEM aBTOMAaTUYeCKOro yrnpaBJe€HUs pu pasfinyHbiX BuAax
0TKas30B.

Lienb u3yuyeHus aucuunnmHol

Llenbto n3yyeHuss faHHOW AUCUNIMINHBI SIBISIETCA OCBOEHUSI METO40B TEOPETUYECKON M NPaKTUYECKON OLEHKU HaZeXXHOCTU CUCTEM
yrpaBJ/ieHus, U3yYeHUe OPraHU3aLUMUOHHbIX U TEXHMYECKUX BOMPOCOB OBECIEYEHUS] HA[EXHOCTM annapaTtHoro M rnporpamMmMHOro
obecrieqyeHus.

PesynbraTbl 06y4yeHus

ON 6 CriocobeH n3y4aTb OCHOBHbIE MPUHLMIIBI U METOAbI MOCTPOEHUSI CUCTEM YrPaB/IEHUS.

ON 8 CriocobeH NpUMEHSITb Ha MPaKTUKe METOAbl ONTUMAasabHOrO ynpaBJieHWs NpY peLleHun 3ajady aBToMaTtusaumym CUCTEM
yrnpaBJ/ieHus, NPUMEHSITb MaTeMaTUYyeCKue MeToAbl A/ aHa/m3a O6LUMX CBOKMCTB HEIMHEHMHbIX CUCTEM, BbIMOJHATH pacyeTHble
paboTbl M0 WCCNE[OBaHNIO HE/IMHENHbIX CUCTEM, MPOBOAUTbL aHajan3 M CUHTE3 HEJIMHEMHONW CUCTEMbI YrpaB/IeHUs C LieJIbio
MNOCTPOEHUA MaTeMaTn4eCKnx Mo,qeneu“l.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

lpefcTaBnaTe Tpe6oBaHUST K WUCXOAHbIM MaTepuasnaM [J/s NPOEKTUPOBaHUS CUCTEM aBTOMaTu3auuu B 4YacTW [AUArHOCTUKU U
HagexHocTn ACYTII.

BbInonHATL METOAbI MHXXEHEPHbIX PacCYETOB HaZlEXXHOCTU 3/IEMEHTOB M CUCTEM YIPaBIIEHUS.

PaccuntbiBaTb METOAbI ANArHOCTMPOBaHUSI CUCTEM aBTOMaTU3aLunu, yripaB/ieHNsI U MPOrPaMMHO-TEXHUYECKUX CPEACTB.

MpepekBU3NTbI

MOAeﬂMpOBaHMe n MﬂeHTMd)MKaL[VIFI 06bEKTOB ynpaBJsieHUs
MocTpekBu3nTbI

ABTOMaTM3aLlVIFI TUIMOBbIX TEXHOJIOTNMYECKUX rnpoLeccos.

OwnarHocTuka u Hage)XXHoOCTb 3/IEMEHTOB M CUCTEM aBTOMaTU3auum

Limkn aucumnnuHbl BasoBble gucuMnANHbI
Kypc 3

KonunyecTBo akaieMnyeckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue coaep)XxaHus QUCLUIMINHDI

JucunnnuHa rnocssijeHa rnokKasaTesn HafeXHOCTU TeXHUYECKUX CPpeAcTB aBToMmaTusauuu. OCHOBHble BEpPOSTHOCTHbIE 3aKOHbI
pacnpefesneHnii, UCrosib3yemMble B TEOPUM HaAeXHOCTH. MeTogbl onpefeneHnsi rnokasaTtesiei HafexHocTu. MeTogbl pacyeta
HaZeXHOCTU HepesepBMPOBAHHOM annapatypbl CUCTEM aBTOMAaTUYECKOro ynpassieHusi. OCHOBHble 3Tanbl pacyeTa HaZeXHoOCTU



YCTPOWCTB CUCTEM aBTOMAaTUYECKOro yrpaB/ieHWs Mpu pas/nyHbiX BuAax O0TKa30oB HajexHocTb cucTeM aBTOMaTUYECKOro
ynpaBneHusi. OCHOBHble MOHATUS U ONpejesieHne pesepBupoBaHus. CTPYyKTYpHOE pe3epBupoBaHMe 6e3 BOCCTaHOBJ/IEHUS.
CTpyKTypHOE pe3epBupoOBaHME C BOCCTaHOBJIEHMEM. ONTuMasibHOE pe3epBupoBaHMe. PacyeT HafeXHOCTU C MHGHOPMaLMOHHOM
M36bITOYHOCTBIO.

Llenb nsyyeHus gUCLMNINHbI

Lleﬂbl-o n3yyeHnsa AaHHOﬁ ANCUNIJINHbI SBJISAE€TCA OCBOEHUA MeTo[0B TeopemquKoﬁ n I'IpaKTI/ILleCKOﬁ OLYEeHKN Hafe)XHoCTn cuctem
ynpaBJieHusi, U3y4YeHne OpraHn3auMOHHbIX M TEXHUYECKUX BOMPOCOB O6ecreyeHusi HaAEeXHOCTW annapaTHoro ¥ rnporpamMmmMHOro
obecreyqyeHus.

PesynbraTbl 06y4YeHus

ON 6 CriocobeH n3y4yaTb OCHOBHbIE MPUHLMNIMbI M METOAbI MOCTPOEHUS] CUCTEM yripaBJIEHUSI.

ON 8 CriocobeH npuMeHsiTb Ha MpPaKTUKE METOAbl ONMTUMAaJIbHOrO yrpaB/IEHUS MPU pELUeHUU 3afady aBToMaTu3auuu CUCTEM
yrnpaBJ/ieHusi, NPUMEHSITb MaTeMaTUYeCKue MeToAbl A/ aHasim3a O6LUMX CBOWCTB HEIMHEHMHbIX CUCTEM, BbIMNOHATb pacyeTHble
paboTbl M0 WCCAELOBAaHUIO HESIMHENHbIX CUCTEM, MPOBOAWUTbL aHain3 M CUHTE3 HEIMHEMHONW CUCTEMbI YrpaB/ieHUs C LieSIbio
MOCTPOEHUST MaTeMaTN4YECKUX MOLESIEN.

PeaynbraTbl 06y4eHuMs No gucuunanHe

Onpenensitb QyHKYMOHabHbIE, YACIOBbIE 10Ka3aTe/IM HaJEXXHOCTN U PEMOHTOMPUIOAHOCTU TEXHUYECKUX, MPOrPaMMHbIX 3/1IEMEHTOB
u cuctem.

PaccunTbiBaTb nokasatesnin HaeXXHOCTU yCTPOUCTB M aBTOMAaTU3NPOBAaHHbIX CUCTEM yripaBJIeHUS.

BocriponsBoanTb KOMIMbIOTEPHbIE TEXHOIOMMMN AJ18 PeLLeHNs 3a[ay ANarHOCTUKN U Ha[J€XXHOCTN aBTOMaTU3npOBaHHbIX CUCTEM.
MpepekBU3NTHI

MopgenvupoBaHue n naeHTUpUKaLus 06bEKTOB yripaB/IeHUS]

MocTpekBu3nUTbI

ABTOMaTH3aLusl MPOMbILLIEHHbIX 06 bEKTOB Y MPON3BOACTB

HageXHocTb cuctem ynpaBneHus

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonnyecTBo akafemMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

ﬂMCL{MI‘IﬂMHa rnocesiljeHa OCHOBHbIM TMOHATUAM, OrpeaesieHNsaM 1 3tarnam pacyetra HafeXXHOCTU 3J1IEMEHTOB U CUCTEM. OcHoBHble
dTaribl pac4yetra Ha[eXHOoCTu yCTpOﬁCTB CNCTEM aBTOMAaTU4YeCKOro ynpaBJ/ieHUA [pu pas3/indyHbiX Bugax OTKa3o0B. Tembli Kypca
BKJIOYaKOT Ha4eXXHOCTb CUCTEM aBTOMAaTM4eCKOro ynpaBJieHUs, OCHOBHbIE MNOHATUA N ornpefesieHne pesepBnpoBaHUA, CTPYKTYPHOE
pesepBupoBaHne 6e3 BOCCTaHOBJIEHUA, CTPYKTYPHOE pe3epBnpoBaHnNe C BOCCTaHOBJIEHUEM, OlNTUMaJ/IbHOE pe3epBUpoBaHne, pacyet
Ha[eXXHoCTn ¢ MHd)OpMaL(MOHHOﬂ M36bITOYHOCTBIO.

Lienb usyyeHus aucuuniuvHbl

Llenbto n3yyeHus fJaHHOWU ANCUMMNIINHBI SBJISIETCS OCBOEHUS METOAO0B TEOPETUYECKOM U MPaKTUYECKON OLEHKN HafeXHOCTU CUCTEM
ynpaBJieHns, n3y4yeHue opraHU3alyumoHHbIX N TeXHU4YeCKnx BOIMPOCOB obecrieyeHus HafexXHoCTn arinapartHoro n rnporpamMmmMHoro
obecrieyeHus.

PesynbraTbl 06y4yeHus

ON 6 CnocobeH n3y4yaTtb OCHOBHbI€E MNMPUHLUNIMbI N MeTOAbI NOCTPOEHUA CUCTEM yripaBJieHUs.

ON 8 CnocobeH NMPpUMEHATb Ha [PaKTUKe MeToAbl ONnTUMasZibHOro yripaBJ/ieHUA T1pn pelleHnn 3afgady aBTomMatusayun cuctem
ynpaBJ/ieHUs, NpuMeHATb MaTteMatndyeckmne MeToAbl A/ aHal/in3a O6LL[I/1X CBOWCTB HEJIMHENHbIX CNUCTeM, BbIMNOJIHATb PpacyeTHble
pa6OTbI no wuccrsegoBaHuro HEeJIMHENHbIX cnctem, rpoBoANTb aHasin3 N CUHTE3 HeJINHENHON CUCTEMbI ynpaBJieHns C LeJlbo
NMOCTPOEHUA MaTeMaTN4eCKux MOAeJ'lelZ.

PeaynbraTbl 06y4eHuMs No AucuunanHe

Onpe,qenﬂrb KOJIN4YeCTBEHHbIE rokasaresin rocrsegoBarte/ibHOCTU cucrtem aBTomMartunilayunm, d)aKTOpbl, BnAawoune Ha
rnocsiefoBartes/ibHOCTb,

HaXOAMTb MeToAbl A4J14 pacyeTta rnocsiegoBate/ibHOCTU pe3ePBHbIX U HE pe3ePBHbIX CUCTEM.

PaccuntbiBaTb rnocjsiegoBares/ibHOCTN He pe3epBHbIX CUCTEM, (I'IpM roJiIioMKe B SaL[eI'IﬂeHMM) Ha Bbixogax n3 CTpos n CHATHE ycnosm?
PEMOHTa.

MpepekBU3NTbI

MoaenupoBaHue n ngeHTuguKayms 06bEKTOB yrpaBaeHUs

MocTpekBu3uThbI

ABTOMaTM3aL[Mﬂ TEXHOJIOrn4YecKoro OﬁODyAOBaHlAFI

UHdopMaLmoHHO-ynpaBnsioLwme cucTeMbl

Linkn gucumnnumHbl basoBble AUCLUMANHDI

Kypc 3

KonunuecTtBo akafemMnyecknx KpeanTos 5

dopma KOHTPONA 3HAHUI 3K3aMeH U KypcoBasi paboTa/npoeKT

KpaTkoe onucaHue cogep)XaHusa AUCLUMIIUHDI

ﬂMCL{MI’IﬂMHa 3HaKOMUT CTYyAeHTOB C pasJ/indyHbiMU BugamMu aBTOMaTU3NPOBaHHbIX MHd)OpMaLlMOHHO- ynpasJ/iaLwoLWnxX cnUctemM B
aBTomMaTukKe, C UX Ha3HaA4YeHUuewm, CprKTypOﬁ, Tpe6OBaHl/1FIMM, npeagbsByIs€MbIM K HUM W OCHOBHbIMU XapaKTepucTtukamu. B
AancuyunninHe OMNUCbIBarOTCA KaHallbl CBA3NW W TPOTOKOJIbl rnepegavn [AaHHblIX N0 HUWM, CTaHZapTbl B obnactu KoAgnpoBaHus
MHd)OpMaL{MM. M3y'-laI-OTCFI BOMPoOCbI MOCTPOEHNA ceTel Ha pagnokaHaJsiax n ¢ ucrioJib3oBaHnem CI'IyTHMKOBOI;I CBA3U, paccMaTtpunBaeTcs
apPXNTEKTypPa N BOSMOXXHOCTHN L{qupOBbIX certei UHTEerpasibHoro O6C}'ly)KMBaHMﬂ.

Lienb nsyyeHus AUCUMUNINHDBI

Lleflbl'O HAaHHOIro Kypca ABJIA€TCA WU3Yy4YeHne crnoco6os B3aMMOAelZCTBMFI coBpe- MEHHOro o6opyg03aHM,q l'lpOMbILLIfleHHOl;'I
aBTomMaTuilayunn, BxogsAuwero B cocrtaB CJIOXKHOM Mepapquecxoﬁ aBTOMaTM3MpOBaHHOl:1 CUCTEMbI yrnpaBJieHNS TeXHOJI0OTM4YeCKUMu



npowyeccamu, n3y4eHue TUNOBbIX KIaccoB NPUKAaLHOro NPorpaMMHOro 06ecreyeHnst MHGHOPMaLMOHHO-YNPaBISIOLYMUX CUCTEM.
PesynbraTbl 06y4yeHus

ON 6 CriocobeH n3y4aTb OCHOBHbIE MPUHLMIIBI U METOAbI MOCTPOEHUSI CUCTEM YrPaBJ/IEHUS.

ON 8 CriocobeH NpUMEHSITb Ha MPaKTUKe METOAbl ONTUMAasabHOrO ynpaBJieHWs NpY peLleHun 3ajad aBToMaTtusaumum CUCTEM
yrnpaBJ/ieHus, NPUMEHSITb MaTeMaTUYyecKue MeToAbl A/ aHa/im3a O6LUMX CBOKMCTB HEIMHEMHbIX CUCTEM, BbIMOJHATH pacyeTHble
pa6OTbI no wuccrsiegoBaHunro HeJIMHENHbIX cnctem, rpoBOoANTb aHasln3 N CUHTE3 HeJINHENHON CUCTEMbI ynpaBJieHnsa C LeJlbo
MOCTPOEHUsI MaTeMaTUYeCKnx Mogene.

PesynbraTbl 06y4eHuMs No AucuunanHe

Pa3pabatbiBaTb MoZes M TEeXHOJIOrMYECKMX MpoLeccoB, MPOM3BOACTB, CPEACTB M CUCTEM aBTOMaTM3auun, KOHTPOJIS, ANarHOCTUKMY,
WCMbITaHWNA M yripaBJIeHUs NPoLeccamm, XU3HEHHbIM LUMKTOM MPOAYKLMN N €€ KaYECTBOM C UCI0JIb30BaHNEM COBPEMEHHbLIX CPEACTB
aBTOMAaTU3MPOBAHHOIO NMPOEKTUPOBAHMUS.

N3y4yaeT OCHOBHbIE NPUHLNIMBI U METOAbI TOCTPOEHUSI CUCTEM yripaB/IeHNs

MpepekBU3NTbI

lMpuknagHoe nporpaMMHoe obecrieyeHne CUCTEM yripaBaeHus]

MocTpekBu3uThbI

[poeKTupoBaHmne cucTeM aBTOMaTUKKN U TeJIeMexaHnKu

nporpaMMHO-TeXHM‘-IeCKMe KOMIJ1eKCbl yrnpaBJieHUuA

Limkn aucumnnuHbl basoBble gncumMnanHbI

Kypc 3

KonunuecTtBo akafjeMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUN 9K3aMeH U KypcoBas paboTa/npoeKkT

KpaTkoe onucaHue coaepXXxaHus QUCLUMINHDI

B pamkax gucymnamHbl un3dyvarotcs SCADA- cuctembl, ucriosibdyeMble A1 yrpaBJieHUs TeXHOJIormyeckumu rnpoyeccamu. B
AvcuynnianHe npuBoaATCs OCHOBHbIe MOHATUS SCADA- cucteM, MeToAbl MX Bblbopa Mo MpuUHUMMY MPUMEHEHUS, pacCMaTpUBaroTCs
annapartHbie cpegctBa SCADA- cucteM u onepaynoHHble CUCTEMbI YNPaBJ/IEHUS B PEXUME PeasibHOro BPEMEHM, a Tak e 0630p
MPOTOKOJI0B nepejayn faHHbIX B MPOMbILLIEHHbIX ceTsax. Uccnepyetca pabota pasmmyHbix SCADA-cuctem: SCADA- cuctema liace
Mode, SCADA- cuctemsi Plcwin, Genesis foi Windows.

Lienb usyyeHuss AUCUUNAUHbI

OcHoBHble noHsaTUss SCADA-cuctem. Boibop SCADA-cuctem. AnnapatHbie cpegcTBa. OnepaLuoHHble CUCTEMbI peasibHOro BPEMEHMU.
lpombiwwneHHblie ceTn. 0630p npoTokosioB npoaykToB. CtaHgapT MOK IECT1137-3. SCADA-cuctema Trace Mode. SCADA-cuctemeol
Plcwin, Genesis for Windows, Genie for Windows. SCADA-cuctema SIMATIC WinCC.

PeaynbraTbl 06y4YeHus

ON 4 Pa3pa6atbiBaTb airopuTMbl paboTbi U IPOrPaMMHOro 06ecreyeHns MMKPOKOHTPOJISIEPOB B CUCTEMAX YrpaB/IeHUS.

ON 5 CriocobeH aHanuauMpoBaTb CUCTEMbI yrpaBJIeHUS] C L€/IbiO0 MOCTPOEHUSI MaTeMaTUYeCKUX MOJesel, CTPOUTb M McCe[oBaTh
MaTemMaTu4yeckue Mofesin 06beKTOB yrpaBJsieHUs, pelaTb MpobaeMbl, CBA3aHHbIe C CUCTEMHBIM yrpaBeHNeM U UCMOIb30BaHNEM
COBpPEeMeHHbIX MaTeMaTYeCKUX METOL0B.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

Pa3pabatbiBaTb MOAEM TEXHOJIOMMYECKMX MPOLIECCOB, MPON3BOACTB, CPEACTB M CUCTEM aBTOMAaTM3aLUUN, KOHTPOJIS, ANarHOCTUKMY,
UCMbITaHWIA M yripaBJieHns npoLeccamm, XU3HeHHbIM UMKIOM MPOAYKLUMN N ee Ka4eCTBOM C UCI0JIb30BaHNEM COBPEMEHHbIX CPeACTB
aBTOMaTU3NPOBAHHOIO NMPOEKTUPOBAHUS.

N3yyaeT OCHOBHbIE NPUHLUIBLI U METOAbI MOCTPOEHUS CUCTEM yripaB/ieHns

MpepekBU3UTHI

CucteMbl AUCETYEPCKOro yrpaBieHus

MocTpekBu3uTbI

lpoekTnpoBaHne aBTOMaTN3NPOBAHHbIX CUCTEM

MporpaMMHble cpeacTBa MOAENMPOBAHUA CUCTEM

LIukn gucumnnuHbl Ba3oBble AUCUMNINHbI

Kypc 3

KonnyecTso akaieMUYecKnx KpeanToB 5

dopma KOHTPONs 3HaHWi 9K3aMeH 1 KypcoBas paboTa/npoekT

KpaTkoe onucaHue cogep)xaHusi AUCLMMIIUHbI

,ﬂMCL{MI‘IﬂMHa un3yyaetr MeTogbl n cpeagcrBa MoAge/iIMpoBaHUA ANMHaMUYeCKnX rpoueccoB C MpUMeHeHneM pasJjindyHbiX rnporpamMm
crieynann3mpoBaHHOro HasHa4deHwus. ,ﬂaeTCFI OorincaHwue, 06s1aCcTb NMPUMEHEHNA U XapPaKTEePUCTUKN TIPUKIIaAHbIX T[porpamMm,
UCIIOJIb3YEMbIX 4714 MOAEJINPOBaHNA TEXHOJIOTMYECKNX TpoLecCcoB. MCCJ'Ie/JnyTCFI BUAbI MOAeﬂeVI pPasJ/in4yHbix O6'beKTOB, nx
MaTemMaTMyecKoe ornucaHue U Ccrocobbl MOCTPOEHMUA. PaCCManMBafOTCFI I'IpO6J'IeMbI aBToMartunsaynmn rnocTpoeHus Moaeneﬁ B
TPEXMEPHOM [POCTPAHCTBE N MoAe/InpoBaHNe U3MEHAOLLNXCA BO BpeMeHU HeJIMHENHbIX TEXHO/I0MMYECKUX npoLeccos.

Lienb usyyeHua gMCLUNINHDI

03HakoMJieHne C OCHOBHbIMU MOAENISAMU OGBEKTOB yrpaBJ/ieHWsl, MeTof4aMu CTPYKTYPHOW M rapaMeTpudeckon uaeHTugukaymm,
MHTEprpeTayus pe3ynbTaToB MOAEINPOBAHUS, N3yYeHNe 06LMNX alrOPUTMOB U METOLOB 06PabOTKMN IKCIEPUMEHTAIbHBIX [aHHbIX.
PesynbraTbl 06y4eHus

ON 6 CnocobeH n3y4yatb OCHOBHbI€E MNPUHLUNMbI N MEeTOA4bI NOCTPOEHUA CUCTEM yripaBJieHUs.

PeaynbraTbl 06y4eHuMs No AucuunanHe

Pa3pa6aTbIBaTb MOoAeJ/In TEXHOJIOrM4YeCKunx ripoyeccos, rnpon3BogcTB, CpeaACcTB N CUCTEM aBTOMatn3alynn, KOHTPOJIA, ANarHOCTUKMY,
UCMbITaHUN U ynpaBJsieHus ripoyeccamu, XXU3HEHHbIM LUNKJIOM TPOJYKLUNUN N ee Ka4YeCTBOM C MUCINOoJZIb30BaHNEM COBPEeMEHHbIX CpeaCTB
aBTOMaTn3npPoOBaHHOIO NMPOEKTUPOBAaHUA.

MsyqaeT OCHOBHbI€e rnpnHynribl 1 MeTogbl MOCTPOEHNA CUCTEM yripaBJiIeHNs

MpepekBU3NTbI



lporpammHoe o6ecrnieyeHue ACYTI
MocTpekBu3uThbI
lpoeKTupoBaHme, MOHTaX, Ha/laAKa v dKCIIyaTauus cucTeM aBTomaTusaumum

MHdopMaLMOHHbIe yCTPOINCTBA U CUCTEMbI B MeXaTPOHUKE

Livkn ancumnnuHbl BazoBble guCLMNANHDI
Kypc 3

KonunyecTBo akaieM1Myeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI dk3amMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUMINHDI

AvcynnanHa m3yyaeT OCHOBHbIE BOMPOCbI M MPUHUMMbLI B 06/1aCTU [AaTYNKOB M MHPOPMALMOHHBIX MEXATPOHHbIX YCTPOMCTB.
PaccmaTtpuBaroTcsi OCHOBHas TEPMUHOJIOMNS MHGOPMALMOHHBIX CUCTEM M YCTPOUCTB POGOTOTEXHUKM, TUIMOBbIE YCTPOWCTBA MU
MHGOPMALMOHHbIE CUCTEMbI B MEXATPOHUKE. M3y4yaroTcsi CUCTEMbI TEXHMYECKOrO 3PEHUs, METPOJIOrMYecKoe obecrieyeHne
MH(POPMaLMOHHBIX CUCTEM, CMOCO6bl LMPPOBOK 06paboTKM CUrHasIOB C MEPBUYHbIX rpeobpasoBaTtesen. Crneyngpuka paspaboTku
MHGOPMaLMOHHbIX CUCTEM U YyCTPOUCTB Ha 6a3e naatgopmbi Arduino, Raspberry Pi.

Llenb nsyyeHus AUCLMNINHDI

Lenbto naydeHuns aucymnanHbl «MMHopMaLyMoHHbIe YCTPONCTBA U CUCTEMbI B MEXaTPOHUKE» SIBJIIETCS MONYYeHNe 6a3UCHbIX 3HaHUI B
06/1aCTV JaTYNKOB U MH(POPMALMOHHBIX MEXATPOHHbIX YyCTPONCTB, (POPMUPOBAHNE 3HAHWUI, YMEHWI U HAaBbIKOB MPaKTUYECKON paboTbl
M OCyLLeCTBIEHNS] UHHOBALMOHHOM AeATENIbHOCTYU C MPUMEHEHUEM MEXATPOHHBIX U POGOTOTEXHUYECKUX CUCTEM U CUCTEM YrpaB/ieHus]
MexaTPOHHbIMU U POGOTOTEXHUYECKMMM MOAYIAMU U CUCTEMAMM.

PesynbraTbl 06y4YeHus

ON 9 Crioco6eH NpUMEHSTb [MONYYEeHHblE 3HAaHUA K PELUEeHWUO BOMPOCOB BbIGOpa M BHEAPEHUS KOPropaTUBHbLIX CUCTEM U
MHGOPMaLMOHHBIX TEXHOJIOMMI AJ1s1 PeLLUeHNs 3a4ay yrnpaBJ/leHus], MPOEeKTUPOBaTb M paspabaTbiBaTb MHTENIIEKTYasIbHble CUCTEMbI AJ1S
ynpaBJIeHNs1 TEXHUYECKMMM CUCTEMAMM M TEXHOJIOTMYECKMMM MpoLjeccamy, obyyaTb UCKYCCTBEHHbIE HEAPOHHbIE CETH, MPUMEHSATD
nporpaMMHbIe 1 annapaTHble METOAbI peann3alnm UCKYCCTBEHHbIX HEHPOHHbIX CETEN U HEYETKUX aslrOPUTMOB YrpaBJ/IeHUS.

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM YrpaB/IeHUS.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMNIIMHE

OueHnBaEeT nepcreKTUBbl U TEHAEHUUN Pa3BUTUS MHPOPMALMOHHbBIX TEXHOTOMUIA yripaB/IeHus.

Bnageet meToamu pa3paboTky POGOTOTEXHUYECKUX CUCTEM yrpaB/IeHUs.

MpepekBn3nTbI

Po6oToTexHU4YeCKue cUCTEMbI M KOMIMJIEKCHI C OCHOBaMM UCKYCCTBEHHOIO UHTE/IEKTa

MocTpekBu3uUTbI

WTorosas aTTectayms

NHpopMaLMnOHHbIE YCTPONCTBA PO60TOTEXHUYECKUX CUCTEM

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafemMunyeckmx KpeanTos 5

dopMa KOHTPONA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

AvcuynnnnHa BKAOYaeT OCHOBHble BOMPOCbl UM MPUHUMMbLI B 06/1aCTM BUAOB M CrIOCOBOB MOJIyYeHUs MHGopmauun B
POBOTOTEXHUYECKUX CUCTEMAX OT MHPOPMAaLMOHHBIX YCTPONCTB. PaccMaTpuBartoTCA OCHOBHbIE 3/1EMEHTbI UH(OPMAaLMOHHbBIX CUCTEM,
AaTynkn U UX XapaKTepUCTUKM, MHPOPMaLMOHHas MOZenb npouecca U3MepeHui. UsyyaroTcsa cnocobbl paboTbl C AaTyuky, ux
YyBCTBUTESIbHBIMU 3/1IeMEHTaMy, OCHOBHble BUAbI N3MEPUTESIbHbIX CXeM, JIoKaynoHHble MHpopmaynoHHble cuctembl. Creynuka
nepefaym n 06paboTk1 MHPOPMaLmUM MoayHaeMbix OT UHPOPMAaLUOHHBIX YCTPOICTB U CUCTEM B POOGOTOTEXHUKE.

Llenb usyyeHus aucuunnmHbl

MN3yunTb OCHOBHbIE BUAbI U CITOCO6LI NOIyYeHU MHpOPMaL MM B POGOTOTEXHUYECKUX CUCTEMAX OT MH(POPMALMOHHbIX yCTPONCTB
PesynbraTbl 06y4yeHus

ON 9 CriocobeH npUMEHSITb MOJYYEHHbIE 3HAHUSI K PELIEHUI0 BOMPOCOB BblI6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMUIA A1 PeLLUeHNUs 3a4ay yrpaBJieHus], MPOeKTUPOBaTh N pa3pabaTbiBaTb MHTE/NIEKTYyaslbHble CUCTEMbI A5
yrnpaBJrieHNs TEXHUYECKUMU CUCTEMaMMN M TEXHOIOMMYECKUMU rpoLeccamy, oby4yaTb UCKYCCTBEHHbIE HEWPOHHbIE CETH, MPUMEHSTb
rporpamMMHbIe 1 annapaTHble MEeTOAbI peasinsaLnmn NCKYCCTBEHHbIX HEVPOHHbIX CETeN U HEYETKUX allropUTMOB yripaB/IeHUS.

ON 10 Bnagetb MeTogamu pa3paboTKu poO60TOTEXHUYECKMX CUCTEM YrpaBJ/IeHUSI.

PeaynbraTbl 06y4eHuMs No AucuunanHe

OueHnBaeT nepcreKkTUBbl U TEHAEHUUN Pa3BUTUS MHOPMAELMOHHbBIX TEXHOIOMMI yripaB/ieHus.

Bnageet MeTogamu pa3paboTKu POGOTOTEXHUYECKUX CUCTEM yrpaB/IeHUS.

MpepekBU3NTbI

Po6oToTexHU4YeCcKue CUCTEMbI Y KOMIJIEKCHI C OCHOBaMM UCKYCCTBEHHOIO MHTE/IIEKTa

MocTpekBusuThbl

YcnosiHnTebHble CUCTEMBI MPOMBILLIEHHbIX POGOTOB .

npoeKTVIPOBaHMe CUCTEM Ha OCHOBE€ nporpaMmmMmmpyembix JIOorn4eCKuUX UHTerpasibHbixX cxem

Limkn aucumnnuHbl BasoBble gucumMnAnHbI
Kypc 3

KonunyecTBo akajeMm4yeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTkoe onucaHue coaepXXaHus QUCLUMIUHDI
HAucymnnnmHa no3BoANT M3yuynTb 3afjauyn peluaeMblie MUKPOKOHTPOJIIEPOM B CUCTEMax aBTOMAaTU3MPOBAHHOIO yrnpaB/ieHus
TEXHOJIOrMYecKnM rpoyeccoM. PaccMmaTtpuBaroTC OCHOBHasi TEPMUHOJIOMMA MUKPOKOHTPOJIJIepoB, JiokasbHble [1JIK, coctaB u



CTPYKTYpa MUKPOMPOLECCOPHbIX CUCTEM. M3yyaeTcs cocTaB M CTPYKTypa TUIMOBbLIX MHTEP(ENCOB M 6a30BbIX MUKPOMPOLIECCOPHbIX
KOHTPOJ1J1ePOB, TporpaMmHoe obecriedyeHne U Ccrocobsbl peasinsaynn rnpombiLLIJIEHHbIX ceTteu. CI'IeLlVI(;bMKa NPpoOeKTnpoBaHnA un
pa3paboTKu CUCTEMbI yripaBieHNs] TEXHOSIOMMYECKUM MPOLECCOM Ha 6a3€ MUKPOKOHTPOJIIEPOB.

Lienb usyyeHua gMCLUNINHDI

M3yLIMTb 3ajayun, peluaemble MUKPOKOHTPOJI/IEPOM B CUCTEMax aBTOMAaTU3NPOBaHHOIO yripaBJieHUs TeXHOJIOrM4YeCKUM rpoLeccom,
U3YYUTb apPXUTEKTYpPy W COCTaB TUINOBbIX Cele;l NMPOMBbILLJIEHHbIX KOHTPOJ1/1epoB, ano6pecm npakTnyeckmne HaBblKW B
UCI0JIb30BaHUN NpoMbILLIJIEHHbIX KOHTPOJ1/1epOB B peasin3alnn TUNnoBbiX CPeACTB TEXHOJIOMMYECKOIro KOHTPOJIA M yripaBJi1eHUA.
PesynbraTbl 06y4yeHus

ON 3 CrniocobeH ucecnegoBatb U rpoeKkTnpoBaTtb d)yHKL[MOHaJ'IbeIe CTPYKTYpbl, OTAE€J/IbHbIE BUAbI obecreyeHus pasJ/indyHbIX TUTIOB
TEXHUYECKUX OO BEKTOB ynpaBJieHUs, pa3pa6aTbIBaTb Mopesin aBToMaTtn3npoBaHHbIX CUCTEM O6pa6OTKI/1 MHd)OpMaL{MM n ynpaBJieHUs,
NMPUMEHATb pa3J/indyHble MeToA4bl HenapaMeTpmweCKoﬁ M,quTM(;bMKaL{MM AJ1A NMOCTPOEHNA ajeKBaTHbIX MaTeMaTu4yeCKux Moqeneh;
Croco6HOCTb OMUCbIBaTb U NMPUMEHATb napaMeTpnyeckmne Metoabl A1 MAEHTMd)MKaLlMM Mo,qeneﬁ 06bEKTOB ynpaBJieHUs;, MeTo40B
MAeHTMd)MKaL{MM HeJIMHENHbIX CUCTEM.

ON 4 Paspa6aTtbiBaTb anroputMbl paboTbi U NMPOrPaMMHOIr0o 06ecrneYyeHnss MUKPOKOHTPOJIIEPOB B CUCTEMAaX yripaBieHusl.
PeaynbraTbl 06y4eHuMs No gucuunanHe

OLeHnBaET NMepcreKTUBbI U TEHAEHUUN Pa3BUTUS MUHPOPMALMOHHbBIX TEXHOOMUIA yripaB/ieHus.

Bnapeet MmeTogamm paspaboTky PO6OTOTEXHUYECKUX CUCTEM yripaBrieHusl.

lMpepekBU3NTHI

MeTtoanbi ynpaBJieHUA UHTeJ1IJ1IeKTyallbHbIMU CUCTEMaMUN

MocTpekBu3nUTbI

Cuctemsli ynpaBJieHUs 3J1eKTPONpnBo4omM

O6nayHble TexHONMOrnn B aBTOMaTun3auuun

Linkn gucumnnmubl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafieMmyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW OK3amMeH

KpaTkoe onucaHue copepXxaHusa QUCLUMAUHDI

JvcynnanHa BKIHOYaET OCHOBHbIE BOMPOCHI U MPUHLMILI B 06/1aCTH PUMEHEHUS] 061a4YHbIX TEXHOSIOMMI B cUCTeMax aBToMaTu3aLmm.
O3HaKOMJIeHMe C OCHOBaMU 06/1a4yHbIX TEXHOIOMMM, nepesfayn n o6paboTku MHGOpMaLmMM C NePBUYHBIX MPUEOPOB aBTOMaTU3aLMY,
npUMeHeHne NPoToKOJ10B U uHTepericos Ethernet ans cBs3n KOHTPOIIEPOB U NPOrpaMMUpPyeMbIX pese ¢ TexHonoruer OwenCloud.
Cneymnguka pa6oTbi ¢ 06/1a4HbIMU TEXHOSIOMUSIMM B CMCTEMaX aBToMaTU3aunn 47151 XpaHEHUs U nepegadym nHpopmaymm ¢ noMoLbo
MPOTOKO/I0B M MHTEPGeicoB.

Llenb u3yyeHus aucuunnmHbl

N3y4ynTb OCHOBHbIE COCO6bI M METOAbI MPUMEHEHUS 06/1aYHbIX TEXHOIOMMI B aBTOMaT13auum

PesynbraTbl 06y4yeHus

ON 7 CriocobeH n3y4yaTb OCHOBHbI€E MPUHLMIIBI M YCTPOKCTBA AJ151 06pabOTKU 1 nepesayn nHhopmaymu.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

OnucbiBaTh OCHOBHbIE TEPMUHbI U MOHATUS PA6OTbl 06/1a4YHbIX TEXHOIOMMIA

WccnepoBatb BOBMOXHOCTU TexHosnorum Ethernet fnsi paboTbl ¢ o6nayHost TexHonoruneii OwenCloud

MpUMeHSTb M3BECTHbIE 06/1a4YHbIe TEXHOOrMM KoMnaHuy Owen B cucTeMax asToMaTusaumm

MpepekBU3UTDI

lporpamMmupoBaHme MO6U/IbHbIX YCTPONCTB

lMocTpekBu3uThbI

TexHonorun UHTepHeTa BeLen

anIMeHeHI/Ie MOOUIIbHbIX CUCTEM Ana yaaneHHoro ynpasJieHuA

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHus [UCLUIMIUHDI

AucynnnnHa BKIHOYaAET OCHOBHbIE BONPOCHI M MPUHLMIbI B 06/1aCTU MPUMEHEHNS MOOUIIbHbBIX CUCTEM 4151 YAA/eHHOro yripaBieHus B
cucTeMax aBTOMaTUYECKOro yrpaB/IEHUS.

O3HaKoMJIeHne ¢ OCHOBHbIMU MPOTOKOaMU M MHTepgericamu NPOBOAHONM M 6ecripoBOAHON rnepegayn AaHHbIX, cTaHgapTamu OPC-
cepepoB, OPC UA, Multi-Protocol MasterOPC, n SCADA-cuctem, Server TeslaScada.

Cneyngmka paboTbl C OCHOBHbIMU MPOTOKONAMU W UHTepgelicamu AN YAaNEHHOro YnpaBfeHUss MOOUIIbHbIMU CUCTEMaMu B
cucTeMax aBTOMaTUYeCKoro yrpaB/ieHus.

Llenb nsyyeHus gUCLMNINHbI

N3y4nTb NPOTOKOJIbI M MHTEPGPENChI 4151 6€CPOBOAHON M NMPOBOAHOM nepefadm gaHHbIX MO6GUJIbHbIX CUCTEM

PesynbraTbl 06y4YeHus

ON 7 CnocobeH n3y4yaTb OCHOBHbIE MPUHLMUIbI M YCTPOWUCTBA A4J11 06pabOoTKM U nepegayun nHpopmaymu.

PeaynbraTbl 06y4eHuMs No AucuunanHe

OnucbiBaTb OCHOBHbIE MPOTOKOJIbI M MHTEPENChI /151 yAaeHHOU nepefaym JaHHbIX

BbISIBASITb pasinymns Mexay npoBogHOM 1 6ecrpoBOAHOM nepeaayes JaHHbIX

Vcnonib3oBaTh MPOTOKO/IbI M MHTEPENCbI NPOBOAHOMN U 6eCIPOBOAHON Nepesaym JaHHbIX

MpepekBU3NTbI

OCHOBbI IPOorpaMMupPoOBaHNs MOOUIIbHbIX CUCTEM

MocTpekBusuThbl

AnnapaTtHasi YyacTb MHTepHeTa BeLyes



YaaneHHoe ynpasneHue nnatdopmoin Arduino

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafeMmyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUI Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

HAucymnnnHa BKI0OYaeT OCHOBHbIE BONPOCHI U NPUHLMIMbLI B 061aCTH NPUMEHEHUST NnaTgopMbl Arduino 4515 yaasleHHOro yripaBJ/ieHus].
03HakoMJieHne C OCHOBHbIMM MPOTOKO/IaMU U MHTepgericaMn nepegaymn faHHbIX MeXAy yCTPoNCTBaMu B CUCTEMaX aBToMaTu3aLmm,
Ha ocHoBe Bluetooth, Wi-fi, cBsiab ¢ onepaymoHHow cuctemost Android u MO6UIbHBIMU MPUSTOKEHUSIMMU.

Cneynguka paboTbl ¢ NPOTOKOJIaMU M UHTepgelicammn yaaneHHoW pa6oTbl nnatpopmoii Arduino B cuctemMax aBTOMAaTUYECKOro
yrpaBJsieHus1 U pa3paboTKN MHTEPHET BELLEH.

Lienb usyyeHus aucuunnmHbl

N3yunTb MHTEPGENChI M MPOTOKOJIbI yAaIEHHOr0 yripaBaeHus naatpopmori Arduino

PesynbraTbl 06y4yeHus

ON 7 CriocobeH n3y4yaTb OCHOBHbI€E MPUHLMIIBI M YCTPOMCTBA A4J151 06pabOTKU 1 nepesayn nHHopmaymu.

PesynbTaTbl 06y4yeHUs N0 AUCLMUIIIMHE

WcTonkoBbIBaTb OCHOBHbIE TEPMUHbI M MOHATUSI B 06/1aCTH yAaeHHOro ynpasJseHus niaatgpopmori Arduino

KnaccuguympoBaTtb 6ubamnoTekun 4118 paboTbl ¢ TexHosornsmu Bluetooth n Wi-fi

JleMoHCcTpupoBaTh HaBbIKMU NPOrpaMMupoBaHus nnaTgopmsl Arduino ¢ npumeHeHnem TexHosnorui Bluetooth n Wi-fi

MpepekBU3NTbLI

lporpamMmupoBaHme MO6UbHbIX NPUIOKEHNI Ha Java

MocTpekBu3uTbI

lporpaMMHbie nnatopmbl UHTEpHETa Bellei

MoHTa), Hanagkau JKcnnyatauua cpeacts n CUCTEM aBTOMaTUKU

Linkn gucumnnmnHbl MpodunumpytoLime ACLUMNANHBI
Kypc 4

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN Jk3ameH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

B AncuuriyinHe paccMaTpnBarOTCA BOINPOCbl OCHOB opraHn3alunn MOHTa>XHbIX pa60T, 3TarioB MOHTAaXa, Fpad)MKOB MOHTa)xa Cuctem
aBTomMarunsauun, matepuasibl. UHCTPYMEHTbI U I'IpMCl'IOCO6J'IeHMFI, rnpnMeHsemMble rpu MOHTaxXe. anBO/.'(FITCﬂ rnpuMepbl I'IpM60pOB A4
U3MepeHNAa 39J1IEKTPUYECKOro COrpoTUBJIEHNA, METOAO0B TPAMOro U KOCBEHHOro WU3MepeHnA, pal3/indyHbIX METOAO0B T[POBEPKMY,
UCMbITaHWUS, KOHTPOJIA U MPOBEPKU U30NALMM, POBEPKA CXEM 3JIEKTPUYECKUX Ljernen, MPO3BOHKM 3JIEKTPUYECKMX Ljerier N OTbICKaHne
HeucrnpaBHOCTEN B CXeMax.

Lienb usyyeHuss AUCUUNAUHDI

Llel'lbl-O AaHHOro Kypca fiB/J1eTcAa n3y4yeHune crioco6os MOHTax)a, HaJllagKn n aKcrayataymn cpeagcrts aBtomMatnsaynn coBpemMeHHoOro
NMPOMbILLJIEHHOI0 O60py,QOBaHMFI, BXogsuwero B cocrtaB CJ/I0XKHOU MepapxmquKoﬁ aBTOMaTM3MPOBaHHOI;1 CUCTeMbl ynpaBJieHns
TEXHOJIOTM4YECKUMU npoLeccamMu, n3y4yeHmne TUNnoBbiX MeTOA0B MOHTax)a N Hanagku O60pyAOBaHI/1FI MHd)OpMaL{MOHHO-yI'IpaB}'IﬂI-OLL(MX
cucTem.

PesynbraTbl 06y4YeHus

ON 9 Crioco6eH nNpUMEHSITb MOJyYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BblI6OPa M BHEAPEHMS KOPMOPaTUBHLIX CUCTEM U
MH(pOpMaL{MOHHbIX TEXHOJI0r NN AJ1A peLlueHnsa 3agad yrpaBJieHUs, NPpoeKTnpoBaTb n pa3pa6aTbIBaTb UHTEeNNIeKTyal/lbHble CUCTEMbI 4J14
ynpaBJ/ieHUs TeEXHUYECKNUMN CcucrteMammn U TeXHOJIOTM4YeCKUMU rpoLeccamuy, o6yanb NUCKYCCTBEHHbIe HeﬁpOHHble ceTn, NMPUMeHATb
nporpamMmmHbie 1 arinapatHblie MeTo4bl peasin3aynmn NCKyCCTBEHHbIX Hel;IpOHHbIX ceTen M HeYeTKux asiropuTtMoB yripaBJ/ieHUA.
PesynbraTbl 06y4eHuMs No gucuunanHe

,ﬂeMOHCTpVIPOBaTb npaKkTU4yecKne HaBblKn MOHTa)xa HaJlagKun n aKcrnjyataynun TexHn4eCcKmnx cpegcrte cCUCTeM aBTomMatmn3aymm
BbIMO/IHATL OCHOBHbIE TPe6OBaHUS U NpaBua NMpu NPoBeAEHNN MOHTaXHbIX paboT

MpepekBU3NTHI

WHpopmaynoHHo-ynpaBasioLme CUCcTeMbl

MocTpekBu3nUTbI

WUTtoroBas arrecrayumsa

TexHonorum u NpMMeHeHnA CBepXnpoBogHUKOBbLIX MaTepuanioB

Linkn gucumnnmHbl Mpodunupytowwme AUCUUNANHbI
Kypc 4

KonunyecTBo akafieMnyeckmx KpeanTos 5

dopMa KOHTPONA 3HaHUI Jk3ameH

KpaTkoe onucaHue copep)xaHusa QUCLUMIUHDI

AucynnnnHa HanpaBrieHa Ha M3yYyeHWe Takux BOMPOCOB, Kak OCHOBblI CBEPXMPOBOAMMOCTH, OCHOBHble CBOJMCTBa
CBEPXMPOBOAHUKOBbLIX MaTepnasioB, KPaTKyl0 UCTOPUIO CBEPXMPOBOAMMOCTH, MW3YYEHUe TaKuX WX CBOWMCTB, KaK KPUTUYECKME
napameTpbl, Kaccupukaums u HaMarHmuynBaHue. PaccmMaTpuBaeT Takue BOMPOChI, Kak YTO TaKoe CBEPXPOBOAMMOCTD, MPUMEHEHME
CBEPXMNPOBOAHNKOB B 3JIEKTPOHUKE, B HaHO pa3MepHbIX cUCTeMax, AaeT 0630p CBEepXNPOBOAALIMX MaTepuasioB C TeMrepaTypori
paboTbl cBbiwe 23 K.

Llenb usyyeHus aucuunnmHbl

N3yuntb crnoco6bl MpOSIBNIEHUS CBEPXMPOBOAUMOCTU U MPUMEHEHNE CBEPXMPOBOAHMUKOBLIX MaTepuasioB B YCTPOKCTBaXx
aBToMaTuU3aLum

PesynbraTbl 06y4yeHus

ON 7 CriocobeH n3y4yaTb OCHOBHbI€E MPUHLMIIBI M YCTPOMCTBA A4J151 06pabOTKMU 1 nepesayn nHHopmaymu.



PeaynbraTbl 06y4eHuMs nNo AucuunanHe

Bbi6epaeT cCOOTBETCTBYOLLEE MPUTOKEHNE AJ151 CBEPXTPOBOASLYMX MaTePUaioB

JleMoHCTpupyeT MHHOBaLMN TEXHOJIOMMI C MCO/Ib30BaHNEM CBEPXMPOBOAALLMX MaTepnasioB

CpaBHUWTe NpenMyLLeCcTBa N HEAOCTaTKN CBEPXIMPOBOAALMMMN MATEPUAIOB C APYIrMMU MaTepuanamm 11 HEKOTOPbIX MPUSTOKEHUI"
MpepekBU3NTHI

MMKpOSﬂeKTpOHMKa

MocTpekBu3nUTbI

WUTtoroBas arrecrayumsa

YnakoBOYHbIe TEXHONOMMU B MUKPOJJIEKTPOHUKE

Linkn gucumnnumHbl Mpodunupytowwme AUCUUNANHbI
Kypc 4

KonunyecTBo akafeMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue copep)XaHusa QUCLUMIUHDI

AvcuynnnuHa HanpaB/ieHa Ha U3yYeHue O6LUMX M crieumnasibHbIX 3HaHWS Ha MUKPO- MOAYEN MOHTaXHbIX TEXHOIOMMI Ha YpoBHe
MUKPOCXEM M MeyaTHbIX M/1aT YPOBHS, COOTBETCTBYIOLMX MaTepPUaoB, TEXHOAOMMYECKMX NapaMeTpoB, o6opyaoBaHusl. U3ydaroTcs
Takue BOMPOCHI, KaK TEeXHOJIOrUsi CO0PKM B MUKPOINEKTPOHUKE,YPOBHMU COOPKM. TexHomorns c60pku MUKPOMOAYIEH MEeTOLOM
MMOBEPXHOCTHOMO  MOHTa)xa. MOHTaX MoJyrnpoBOAHUKOBLIX  KPUCTanioB. MOHTaX MUKPOIJIEKTPOMEXAHUYECKUX  CUCTEM.
CrieynannsnpoBaHHbIi MOHTa)X. PaccMaTpuBaroTCs Takmne BONPOCh! Kak NMPpoBOAHbIE U 6eCrPOBO4HbIE METOAbI MOHTaXa.

Llenb u3yyeHus aucuunnmHbl

M3yunTb Cnocobbl, METOAbI MOHTaXa U TEXHOIOMMK COOPKU B MUKPOIEKTPOHUKE

PesynbraTbl 06y4yeHuUs

ON 7 CriocobeH n3y4aTb OCHOBHbI€E NPUHLMIIBI M YCTPOMCTBA 4151 06pabOTKMU 1 nepesayn nHHopmaymu.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1. YMeeT KOMMoHOBaTb CpeAcTBa aBTOMaTU3aLMmU TEXHOTOMMYECKUX NMPOLECCOB U MPON3BOACTR

2. [IeMOHCTPUPYET YMEHUSI B pa3paboTKe TEXHOSIOMMU KPEMIEHNS 3/IEKTPOHHbIX YCTPOKCTB

3.06ecreynBaeT npon3BoOACTBEHHYH JIOTUCTUKY B 06/1aCTU MOHTaxa"

MpepekBU3UTDI

MuKpoanekTpoHuKa

MocTpekBu3uTbI

UTtorosas atrectayms

ABTOMaTU3UPOBaHHbIN 3N1EKTPONPUBOA

Lnkn aucumnnuntbl MpodunupytoLime AUCLUMNINHBI
Kypc 4

KonunyecTBo akafeMunyecknx KpeanTos 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLMMIIUHDI

AvcynnnnHa n3ydaer 0CHOBHbIE BONPOCH! U NPUHLMIbI MaTeMaTUMYeCcKoro ornnucaHus, N MPUHUNMbI NOCTPOEHUSI CUCTEM YNpaBeHUs
anekTpornpusogamMu. PaccMmaTpuBaroTcsi Criocobbl ynpaB/ieHUs 37eKTPONpPUBOLOM, CUCTEMbI PErYINPOBaHUA CKOPOCTM M MOMEHTa
3J1IeKTPONMPUBOAOB MOCTOSIHHOrO TOKa M aCUHXPOHHOrO 3J1eKTponpuBoja. M3ydaroTcsi CUCTeMbl PEeryampoBaHUsi U yrnpaBfieHUs
9/IeKTPONPUBOAOB  TEXHOJIOMMYECKUX  MPOLECCOB M KOMIJIEKCOB,  CMOCOObI  MPOrpaMMHOM  peanu3aumu  yrnpaBJsieHus
3/1eKTPONPUBOJaMM.

Cneyunuka n3y4eHnss OCHOB MOCTPOEHMUS U annapaTHoO - IPOrpaMMHOro 06eCreqYeHns yrnpaBeHNs 3/1eKTPONPUBOZaMM.

Llenb nsyyeHus gUCLMNINHbI

N3yunTb crnocobbl MaTeMaTYECKOro OnUcaH1sl v NPUHLMIbLI MOCTPOEHUSI CUCTEM YrpaBJIEHUS 3J1eKTPONPUBoSaMu

PesynbraTbl 06y4YeHus

ON 9 CriocobeH npUMEHSITb MOJIyYEHHbIE 3HaHUSI K PeLUEeHU0 BOMPOCOB BbI6OPpa M BHEAPEHUS] KOPMoOpaTUBHbIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA [ peLLUeHns 3ahay yrpaBJieHus], MPOeKTMPoBaTh N pa3pabaTbiBaTb MHTE//IEKTyallbHble CUCTEMbI /IS
ynpaB/ieHUs] TEXHUYECKMMU CUCTEMAMU U TEXHOOMMYECKMMMU MpoLjeccamy, obyyaTb UCKYCCTBEHHbIE HEMPOHHbIE CETH, MPUMEHSATD
rporpaMMHble v annapaTHble METOAbI peann3almn UCKyCCTBEHHbIX HEVPOHHbIX CeTel N HeYETKMUX aliropUTMOB yrpaBJIeHUS.

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM yrpaB/IeHUsI.

PeaynbraTbl 06y4eHuMs No gucuunanHe

YMeHne npoBoAUTb WCCIE[OBaHWS W aHa/M3 MaTeMaTU4yeCcKux Mogesneii POGOTOTEXHUYECKMX U MEXATPOHHbIX CUCTEM C
MCrob30BaHNEM METOA0B TEOPUM aBTOMATHUYECKOro yrpaBJ/ieHunsl, CPEACTB BbIYNCNTEIbHON TEXHUKN N COBPEMEHHbIX NPOrpamMMHbIX
cpeacTs.

Bnageet meTofamu pa3paboTKu pOGOTOTEXHUYECKUX CUCTEM yrpaBsIeHus.

MpepekBU3NTHI

lporpaMMHO-TeEXHUYECKNE KOMIIEKChI yripaB/eHNs

MocTpekBu3nUTbI

Utorosas atTectayus

MUcnonHuTenbHble CUCTEMDI MPOMDbILWIEHHDbIX pO60TOB .

Linkn gucumnnmHbl Mpodunupytowwme AUCUUNANHDI
Kypc 4

KonunyecTBo akafeMunyeckmx KpeanTos 5

dopMa KOHTPONA 3HaHWUI Jk3ameH

KpaTkoe onucaHue coaep)XaHus AUCLMMIIUHDI



U3ydyeHne aucunnanHbl MO3BOUT MOSyYUTb 3HAHUS B 06/1aCTU Pa3/IMYHbIX TUMOB MPUBOAOB NMPOMBILLIEHHBIX PO6GOTOB, CTPYKTYP U
cocTaBa CUCTEM yrpaB/IeHUs NPUBOZOM.PaccMaTpuBalOTCA OCHOBHasi TEPMMHOJIOMNS  MPOMbILLIEHHbIX POBGOTOB, CMOCO6bI
ynpaBJieHNs U XapaKTePUCTUKN OCHOBHbIX BUAOB MCMOJIHUTENbHbIX YCTPOWCTB, KMHEMAaTUKa MaHunynsaTopa. M3ydarotcs crnocobbl
pacyeTa u BbI6Opa MWCMOMHUTESIbHBIX YCTPOWCTB MPOMbILIIEHHbIX PO60TOB. Creuynpuka Bbi6oOpa M HACTPOWKM ynpaB/ieHWUs
MPOMBILLIEHHBIMY PO6OTaMM U UX UCTIOSTHUTESIbHBIMU YCTPOCTBaMMY.

Llenb nsyyeHus gUCLMNInHbLI

Lenbto ndyyeHns gucumnnanHbl «<MICNoIHUTEIbHbIE CUCTEMbI MPOMbILLIIEHHbIX PO6OTOB» SBSIETCSA MOYYEHNE 06yYaroLUMNCS 3HaHUI
B 06/1aCTV Pas3nyHbIX TUIMNOB NPUBOLAOB NMPOMbILLIIEHHbIX PO6OTOB U CTPYKTYP M COCTaBa CUCTEM YrpaB/eHUs MPUBOAAMM.
PesynbraTbl 06y4YeHus

ON 10 Bnagetb MeTofamu pa3paboTku pO60TOTEXHUYECKUX CUCTEM yripaB/IEHUSI.

PeaynbraTbl 06y4eHuMs No AucuunanHe

lMpoBoaNTb MCCnefoBaHUA M aHa/IM3 MaTeMaTUYecKux Mogesieli po60TOTEXHUYECKUX N MEXaTPOHHbIX CUCTEM C UCIMO/Ib30BaHUEM
MeTOL[0B Teopun aBTOMaTUYECKOro yrpaB/ieHNs, CPEACTB BbIYNCNTEIbHON TEXHUKN N COBPEMEHHbIX MPOrpaMMHbIX CPEACTB.
Bnageet meTogamu pa3paboTKu POGOTOTEXHUYECKUX CUCTEM yrpaBJIeHUS.

MpepekBU3NTbI

WH®OopMaLMOHHbIe yCTPONCTBA U CUCTEMbI B MEXaTPOHUKE

MocTpekBusuThbI

UTtorosas aTrectayus

Cuctembl ynpaBJieHUa afieKTpornpneonom

Limkn ancumnnuHbl Mpodunupytolme gucLUNAnHbI
Kypc 4

KonunyecTBo akajeMnyeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMINIIUHDI

MsyquMe AancyunsinHa rno3BOJINT MOJIYYUTb 3HaAHUA O TNpuHUKUNax roCcTpoeHna un crnocobax peanunsaynn cuctemMm yrnpaBJieHUS
9/1EKTPOINPUBOLIOM.

Paccmarpusaforcg crocobbl peannsaynn U npoeKTUupoBaHUsa CUCTEM yripaBJieHUA U perysimpoBaHnsa 3J1EKTPONpnBoAJOB MNOCTOAHHOIO
TOKa N aCUMHXPOHHOIo 3JIeKTpornpueoga. M3ytlaI-OTCFI OCHOBbI perynnpoBaHnsa CKOPOCTU aCUHXPOHHOIO 3J1eKTporipuBoga U CUCTeMbl
ynpaBJ/ieHUs 39J1eKTporipysogamn B LEJIOM Ha TexXHOJIOrM4YeCKnx KoMrijieKcax. CI'IeLmd)MKa MEeTOoA0J/10run rnpPoOeKTUpPoBaHUA un
pa3paboTKu CUCTEM YrpaB/IEHUS 371eKTPONPUBoOLaMy.

Llenb u3yuyeHus aucuunnmHbl

fBnsietcss (popmupoBaHne y CTYAEHTOB 3HaHWW O MpUHUMNAx [MOCTPOEHUsI M criocobax peannsaumn CUCTEM yrnpaBieHus
3J1IEKTpOripnBogamu, O5eCI‘Ie‘-IMBaI-OLL(MX Tpe6yeMble 3aKOHbl W3MEHEHUA KOoOopAuHaT 3dJIeKTpornpuBoga, a TakXxe I'lpMO6p6TeHM€
HaBbIKOB IIPOEKTUPOBaHNUA, pacyetTa n nccieoBaHNA TaKnx CUCTEM.

PesynbraTbl 06y4yeHus

ON 9 CriocobeH nNpUMEHSITb [MOJYYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BblI6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHGOPMAaLMOHHbIX TEXHONIOMMIA A8 PELLUEHNS 3a4aY yrpaBJieHus], MPOeKTMPOBaTh U pa3pabaTbiBaTb MHTENNIEKTYaslbHble CUCTEMbI AJIS1
ynpaBJ/ieHns TeXHNn4eCKUumMun cuctemMamun U TeXHOJIOrM4eCKUMU rporeccamum, o6yanb UCKYCCTBEHHbIe HeﬁpOHHbIe ceTn, NMPUMeHATb
nporpamMmHbie n arinapatHble MeTo4bl peasin3aynmn NCKYCCTBEHHbIX HeﬁpOHHbIX ceTeull U HeYeTKnx aJiroputMoB yripaBJ/ieHUA.

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKUX CUCTEM yripaB/IeHUSI.

PesynbraTbl 06y4eHuMs No AucuunanHe

npOBOAMTb nceregoBaHnsa U aHasin3 MareMaTtu4eckKunx Mogeneﬁ pO6OTOTeXHMl-IeCKMX U MexXaTpPOHHbIX CUCTEM C UNCI10/Ib3OBaHNEM
MeTo[0B TEOPUN aBTOMAaTU4YeCKOro yripaBJ/ieHUA, CpeaCTB BbIYNCIINTESIBHON TEXHUKU U COBPEMEHHbIX NPporpamMmMHbIX CPEACTB.
,ﬂeMOHCTpMpyeT HaBbIKU NMPOEKTUPOBaHNA, MOHTa)ka, HaJlaAKn n 3Kcrjayataynn TexHn4eCKmnx cpeacrs CUCTeM aBToMaTtnsaynmmn
Bna,qeeT metrogamun paSpa6OTKM pO6OTOTeXHM'-IeCKMX CncteM yripaBJieHUs

MpepekBU3NTbI

npOFpaMMHO-TeXHM‘-IECKMe KOMI1J1eKCbI yripaBJieHNs

MocTpekBu3nTbI

UTtoroBasi atTectaymns

OpFaHM3aLI,MF| n nnaHUpoBaHue npon3soacTea

Limkn ancumnnuHbl BasoBble gncuMnNANHbI
Kypc 4

KonunyecTBo akaieMn4yeckumx KpeauTos 3

(dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue coaepXXaHus QUCLMUIMINHDI

AvcynnnnHa «OpraHnsauyms v rnaaHUpPoBaHue MPoOU3BOACTBA» JAET pasHble NPeAcTaBIeHNs 06 OCHOBaX OpraHn3aLuni, niiaHMpoBaHUs
MPOM3BOACTBA MPOMBbILLIEHHOIO XapakTepa, MeTogax OLEHKM ero 3(p(eKTUBHON [eATesbHOCTU. A TakXe aHanm3e U rporHose
MPOMU3BOACTBEHHBIX PUCKOB U YObITKOB MPEANPUATUS, B TOM YMCJIE, COCO6ax Mx CKopeiliero yctpaHeHus. O6ydarowmecss nosayyat
3HaHUWs U HaBbIKW B 0671aCTY peann3almm, OpraHu3aLum v niaHnpoBaHus MPOMBILLISIEHHOMO MPOU3BOACTBA NPEANPUATHS.

Llenb nsyyeHus AUCLMNINHDI

Llenb n3ydeHus aucymnanHbl «OpraHnsauyms v naaHWpoBaHUe Npou3BOACTBa» - U3YYEHUE TEOPETUYECKUX U METOAMYECKUX OCHOB
opraHusauuu 1 NaaHNPoBaHUs! NMPOU3BOACTBA M MPOU3BOACTBEHHOM MHGPACTPYKTYPbl Ha NPeanpUSTUSIX.

PesynbraTbl 06y4YeHus

ON 1 [eMoHCTpupoBaTb COLMaIbHO- Ky/IbTYPHbIE, 39KOHOMUKO- PaBOBble, 3KOJOrMYECKUEe 3HaHUS, KOMMYHUKAaTUBHbIE YMEHMUS,
MPUMEHATb MHPOPMAaLIMOHHbBIE TEXHOJIOMMU C y4ETOM COBPEMEHHbIX TeHAEHLMI pa3BnUTHs 06LLecTBa.

PeaynbraTbl 06y4eHuMs No gucuunanHe

1) JeMoHCTpupyeT crnoco6HOCTb d(eKTUBHO paboTaTb KaK MHANBUAYAIbHO, TaK M B KaYeCTBe 4YJleHa KOMaHAbI;

2) OpraHusyet pa6boTy MaslbiX TPYAOBbIX KOJLIEKTUBOB UCMOJIHUTENEN MPOU3BOACTBEHHbIX 3afaHnii;



3) CocraBnsert TEXHNYECKYHO AOKYyMeHTauurto Mo rnjaHnpoBaHNKO W opraHunsaynn rnpon3BoaCTBa, a Takxke Tr10 yCTaHOBJ'leHHOﬁ
OTYETHOCTU N0 YyTBEePXXJEHHbIM d)opmaM.

MpepekBU3NTbI

OcHoBbI OKOHOMMUKO-TPpaBOBbIX N 3KOJIOTNYEeCKNX 3HaHWN

MocTpekBusuThbI

UTtoroBasi arrecrayumsa

YnpaBneHue 3aTpaTamm

Limkn ancumnnuHbl BasoBble gucunUnAnHbI
Kypc 4

KonunyecTBo akajieMm4yeckmx KpeauTos 3

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaep)XxaHusa QUCLUMIUHDI

Llenbto Kypca «YnpaBneHusi 3aTpaTaMu» ABsSieTCs (POPMUPOBAHUE ¥ CTYAEHTOB KOMIMETEHUMI B yripaBiieHUn 3aTtpatamu, yMeHue
MPOBECTU aHaITUYECKYHO PaboTy B cihepe yrnpaBeHus 3aTpatamu. [laHHas AMCLUUIINHA HanpaBrieHa Ha popMUpoBaHue y CTyAeHTOB
Habopa Heo6XoAUMBIX TEOPETUYECKUX 3HAHWI [J1IS MOHUMAHUS CYLHOCTY 3aTpaT M OCHOB YNpaBJ/IEHUSI UMM, @ TaKXKe NPaKTUYECKMX
HaBbIKOB, HEOGXOANMbIX A1 Lies1evi CTpaTernyeckoro yrnpasJsieHusl 3aTpaTamu.

Lienb u3yyeHus aucuunnmHbl

PackpbiTb npo6aemMbl B 0671aCT OpraHu3aluy, NniaHupoBaHnUs U yrnpasJsieHNs NPOU3BOACTBOM B YCJI0BUSAX PbIHOYHON 9KOHOMUKM C
Lies1bio COKpalLeHus 3aTpar.

PeaynbraTbl 06y4YeHus

ON 1 [leMOHCTpupoBaTb COLMAIbHO- KyJIbTYPHbIE, 3KOHOMUKO- PaBOBbIE, 3KOJIOrMYECKNE 3HAHWUS, KOMMYHUKATUBHbIE YMEHMUS,
MPUMEHATb MHPOPMAaLMOHHbIE TEXHOJIOMMMU C YyYETOM COBPEMEHHbIX TeHAEHLMI pa3BUTHS 06LLeCcTBa.

PesynbTaTbl 06y4yeHUs N0 AUCLUMIIMHE

1) JeMoHCTpupyeT crnoco6HOCTb 3(eKTUBHO paboTaTb Kak MHANBUAYAsbHO, TaK U B KaYeCTBe YjleHa KOMaHAbI:

2) CocTaBsisieT TeXHUYECKYIO AOKYMeHTauuto (rpagukos paboT, MHCTPYKLUMK, NIaHOB, CMET, 3asiBOK Ha MaTepuasbl, 060pyLoBaHue u
T.M.), @ TaK)Ke yCTaHOBJIEHHOM OTYETHOCTH M0 YTBEPXKAEHHbIM hopMam;

3) OpraHusyet paboTy MasibiX KOJI/IEKTUBOB UCMOJIHUTENEMN.

MpepekBn3nTbI

OCHOBbI 9KOHOMMKO-MPAaBOBbIX N 3KOJIOrMYECKUX 3HAHWI

MocTpekBu3uUTbI

WTorosasi aTTectaymns

OKOHOMMKa NpeAnpuUaTUN

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kpr 4

KonunuecTBo akafieMnyecknx KpeanToB 3

dopMa KOHTPONSA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIIUHDI

Ha COBPEMEHHOM JaTarieé 3KOHOMUYECKUX peqbopM B 3KOHOMUKE TIPONCXOAAT CyLeCTBEHHble WN3MEHEeHUsA 0CO6EHHO Ha
MUKPO3KOHOMMYECKOM YPOBHE: MEHSIFOTCS XapaKTeP N METOAbI XO3SICTBEHHOM AeATe/IbHOCTH NpeanpusaTUiA. JaHHbIi Kypc nogpo6bHoO
n3yyaet pecypcbl TpPearnpusaTus, qud)eKTMBHOCTb nX WUCINoJIb30BaHuA, peHTa6e}1bHOCTb N OCHOBHblE TEXHUKO- I9KOHOMMUYeCKune
rnokasaresin d)yHKL[MOHMpOBaHMFI npearpuAaTnA. KpOMe TOro, Metogbl CTUMYJINPOBaHUA TPyAOBbIX pecypcos, C L4eJibko OnTumMunsaynmn
rnpon3BofCTBEHHbIX MOLL[HOCTeﬁ M Kanutasa npejrnpuAaTnA.

Lienb nsyyeHus aucuunnmHbi

Lleﬂb n3ydyeHus [uUCUUIINHbI «9KOHOMMKA npeanpuaTna» - Bblpa60TKa y 06yqafoumxcn OKOHOMMUYECKOro MblilljieHNss Ha OCHoBe
n3y4yeHnUss 9KOHOMUYeCKOro MexaHun3sma [eATesSIbHOCTU NPefarnpusaTua B YyCJ/10BUAX PbIHKa, obecrieyeHne I'Hy6OKVIX TeoOpPeTU4YEeCKUX
3HaHUN " npakTn4yeckoro oribita B 06/1aCTN 3KOHOMUKU U opraHunsauunun festesibHoCTu ¢Mprl n NCroJsib3oBaHNSA TEXHOJIOTMYECKOIo
060pyIOBaHMUS.

PesynbraTbl 06y4YeHus

ON 1 ,ﬂeMOHCTpMpOBaTb coynarszibHO- KyJ/ibTypPHblE, 3KOHOMWKO- NpaBoOBble, 3KOJIOTU4EeCKNe 3HaHns, KOMMYHUKaTUBHble YMEHUS,
NMPUMEHSATb MHd)OpMaL{MOHHbIe TEXHOJIOrMn C y4eTOM COBPEMEHHbIX TeH,quL{Mﬁ pa3BunTunsa O6LL{eCTBa.

PeaynbraTbl 06y4eHus No AucuunanHe

1) AeMoHCTpupyeT crnoco6HOCTb d((eKTUBHO paboTaTb KaK MHANBUAYAIbHO, TaK M B Ka4ecTBe 4YJleHa KOMaHAbI;

2) OL[eHMBaeT TEXHUKO-3KOHOMMYECcKoe 060CHOBaHNe NMPOEKTHbIX peLueHMﬁ;

3) Opl'aHM3yeT,£{eFlTe}'leOCTb, CBAI3aHHYIO C pyKOBOACTBOM ,qeﬁCTBMFIMM OTA€eJIbHbIX COTPYAHUKOB.

MpepekBU3NTbI

OcHoBbI OKOHOMMUKO-TpaBOBbIX N 3KOJIOTNYECKNX 3HaHWN

MocTpekBusuThbl

UTtoroBasi arrecrayumsa

BeCI'IpOBOp,HbIe CUCTEeMbl yrnpaB/ieHUA

Limkn ancumnnuHbl Mpodunupytolme gucLUNAnHbI
Kypc 4

KonunyecTBo akajieMnyeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue cogep>xaHus AUCLUMIIUHDI
B avcumnanHe paccMaTpuBaroTCsl 6eCripoBOHbIE CUCTEMbI YrPpaBAEHNs] TEXHOIOMMYECKUMU 06 bEKTaMM, JaeTcsl 0630p COBPEMEHHbIX
MpOrpaMMHbIX M anmnapaTHbIX PeLueHni A1 MPOEKTUPOBaHMS MU NMOCTPOEHUS 6eCrpPOBOAHbIX CUCTEM c60pa AaHHbIX U yripaBJIeHus.



M3yyaroTcss cTaHpapTbl cUCTeM u ceTeli 6ecriposogHoi cesasu: IEEE.802.11, WiMAX, LIE. MpoBoanTca aHann3 uHEGOPpMaLUOHHOM
6e30M1acHOCTU M METOAbl 3alynTbl nepefjaBaeMbiX JaHHbIX B 6GeCrpPOBOAHbIX cUCTeMax. MccnenyroTcs MHTepencbl u MeToabl
COMNPSIYKEHUS C CETAMM O6LYEro Nosib30BaHUS.

HeﬂbM3yquMﬂAMCHMnnMHH

M3yyeHue KOMrisIeKkca BOMPOCOB M0 OCHOBHbIM TEXHOJIOMMAIM, MPOTOKOAaM M NpUHUMNaM QYHKLUMOHUPOBaHUS 6eCripoBOAHbIX CUCTEM
cBA3MN.

PesynbraTbl 06y4eHus

ON 7 CriocobeH n3y4yaTb OCHOBHbI€ NPUHLMIIBI M YCTPONCTBa A4J151 06paboTKuU 1 nepesayn nHhopmaymu.

ON 9 CriocobeH npUMEHSITb MOJyYEHHbIE 3HaHUS K PeLIeHU0 BOMPOCOB BblI6Opa M BHEAPEHUS] KOPMOpaTUBHLIX CUCTEM U
MH(pOPMaLMOHHbIX TEXHOIOMMIA AJ151 PELLUEHNS 3a[aY YrpaB/IeHWs, MPOEKTUPOBaThb M paspabaTbiBaTb MHTE/IIEKTYallbHble CUCTEMbI 4151
ynpaBJieHns TEXHUYECKUMU CACTEMaMM U TEXHOJIOMMYECKUMM MpoLeccamy, 0by4aTb UCKYCCTBEHHbIE HEWPOHHbIE CETH, NMPUMEHSATb
rporpamMMHbIe 1 annapaTHbie METOAbI peasn3aLmmn NCKYCCTBEHHbIX HEMPOHHbBIX CETEN U HEYETKUX alirOPUTMOB yripaB/IEHUS.
PeaynbraTbl 06y4eHuMs nNo AucuunanHe

lpuMeHsTb Ha npakTMKe 060CHOBaHWE BbI6Opa PEryANPYEMbIX, KOHTPONPYEMbIX, CUrHAIN3NPYyeMbIX NapaMeTpoB U JaeT OLEHKY
TEXHUYECKUX CPELCTB aBTOMaTU3aLunm u yripaBJieHus.

Pa3pabatbiBaeT anroputMbl paboTbl U MPOrpaMMHOIr0o 06ecrneYyeHnss MUKPOKOHTPOJIZIEPOB B CUCTEMAX yrpaBreHNs

MpepekBU3NTHI

lpuknagHas Teopus UHHopmaymm

MocTpekBusuThbl

UTtorosas aTrectayus

KOMI'IbI'OTeprIe cetun

Limkn ancumnnuHbl Mpodunupytolme gucLUNAKHbI
Kypc 4

KonunyecTtBo akaieMnUyecknx KpegmTon 5

dopma KOHTpONA 3HaHMI JK3ameH

KpaTkoe onucaHue coaep)xaHusa QUCLUMAUHDI

B pucuyunnvHe paccMaTpuBaeTCsl apxXUTEKTypa BblYUC/IUTEIbHbIX cucTeM. KOMIMOHEHTbI, pacrpesgesieHne pecypcoB KOMIbHOTEpPa.
lpoTokonbi, kabenn n agantepbl. CeTeBoe nporpaMMmHoe obecrieyeHune. O4HOPaHroBble CeTH. PaclumpeHne u yripaBrieHne CeTaMy.
AHann3 coBMecTUMOCTU. XapakTepucTuka ceted. OpraHn3auusi ceteil. CeTeBble OMepaLMOHHbIE CUCTEMbI, CTaHAapThbl, cpeacTBa
B3auMMOJeNCTBUSA POLECCOB B CeTAX. MHTerpauusi jioKajibHbIX CeTell B pernoHasbHble WU ry1o0b6anbHble ceTu. [IpakTudyeckoe
MOCTPOEHNE U aAMUHUCTPUPOBaHME ceTeli Ha 6a3e kommyTaTopoB D-LINK n CISCO.

Llenb usyyeHus aucuunnmHbl

OBnageHne 3HaHUSIMU U NPUOBPETEHNE OCHOBHbIX HaBbIKOB MCI0/Ib30BaHUS CETEBbIX CPEACTB U 6a30BbIX CETEBbIX TEXHOIOMMIA ANs
PpeLLeHusl NpaKTUYeCKuX 3afjay B 6yayLuei npopeccmoHanbHoON JEATENBHOCTH.

PesynbraTbl 06y4yeHus

ON 7 CriocobeH n3y4yaTb OCHOBHbI€E MPUHLMIIBI M YCTPOKCTBA AJ151 06pabOTKU 1 nepesayn nHhopmaymu.

ON 9 CriocobeH NPUMEHATb MONYYEHHblE 3HaHUA K PELIeHWUHO BOMPOCOB Bbl6Opa W BHEAPEHUS KOProOpaTUBHbBIX CUCTEM U
MHMOPMaLMOHHbIX TEXHOIOMMIA AJ1S1 PeLLeHns 3aZlay yrnpaBJsieHus, MPOEeKTUPOBaTh M pa3pabaTbiBaTb MHTE/IIEKTYyaslbHble CUCTEMbI A/IS
ynpaBJ/ieHUs TeXHN4YeCKNUMnU cucremMamm U TeXHOJIOrM4eCKUMU ripoLeccamuy, O6yanb NCKYCCTBEHHbIe Hel;IpOHHble ceTun, NPUMeHATb
rporpaMMHble v annapaTHble METOAbI Peann3almn UCKYCCTBEHHbIX HEVPOHHBIX CETEN N HEYETKUX allrOPUTMOB YrPaBJIEHUS.
PesynbraTbl 06y4eHuMs No AucuunanHe

lMpeacTaBaATb NPUHLMMbLI TOCTPOEHUS U apXUTEKTYPY KOMIbIOTEPHbIX CETEM.

lpUMEHATL MOMYYEHHbIE 3HAHWUSI K PELIEHUIO BOMPOCOB BbI6OPa M BHEAPEHWUS KOPOPaTUBHBIX CUCTEM U WHOOPMALMOHHbIX
TEXHOI0rNi /151 peLleHuns 3afjay yrnpaBJsieHusl

MpepekBU3NTbI

OcHoBbI c6opa v nepesayn uHpopmaymm

MocTpekBu3uThbI

UTtoroBasi attectaymns

JlokanbHble BblYUCUTENbHbIE CETU

Limkn aucumnnuHbl Mpodunupyowme JUCUUNIUHbI
Kypc 4

KonunyecTBo akaieMn4eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue coaep)XaHus QUCLMUIMINHDI

B gucuymnianHe paccMaTpuBaeTCa apXUTEKTYpa BbIYUCIUTEIbHbIX CUCTEM, MX KOMIOHEHTbI. PacrnpegeneHne pecypcoB KOMIbHOTepa.
OnekTpoHHasi noyta. Paiinosbie cepsepsbl. [IPOTOKObI, Kabenn u agantepbl. Paboyne cTaHUmun. CeTeBOe NPorpaMMHoOe o6ecreyeHue.
OpHopaHroBble JlIOKallbHble CETU. PaclumpeHue u ynpaBrieHue ceTsamMu. AHann3 coBMecTUMocTn. O6paboTka [aHHbIX, 3TasloHHas
Mogesib B3auMoAencTBusl OTKPbITbIX cucteM. Knaccugukayms cetei no cnocobam pacrpesesneHns faHHbIX. XapakTepucTuka ceTeu.
OpraHun3auus u pyHKUMoHnpoBaHme ceTei. CeTeBble CPe[CTBa, OCHOBHbIE MPOTOKOJIbI C/Ty)K6bI.

Llenb nsyyeHus AUCLMNINHDI

N3ydeHne coBpeMEHHbIX KOMMbKOTEPHBIX U TeeKOMMYHUKALMOHHbIX TEXHOIOMMMI, BbIYUC/INTENIbHbIX CUCTEM, CeTel, UX CTPYKTYp,
(yHKUMI, NPOTOKOJI0B, peaan3aLmii.

PesynbraTbl 06y4YeHus

ON 7 CriocobeH n3y4aTb OCHOBHbI€ NPUHLMIIbI M YCTPOMCTBA 4151 06paboTKMU M nepesayn nHhopmaymu.

ON 9 CriocobeH nNpUMEHSITb MOJYYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BblI6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MH(OPMaLMOHHbIX TEXHOOMMIA J151 PELLUEHNS 3a4aY yripaBJ/ieHus], MPOEKTMPOBAaTb M pa3pabaTbiBaTb MHTE/NIEKTYaslbHbIe CUCTEMbI AJ1S1
yrpaB/ieHUs TEXHUHECKUMU CUCTEMAMM U TEXHOIOrMYECKUMU MpoLjeccamMy, 06y4yaTb UCKYCCTBEHHbIE HEWPOHHbIE CETH, MPUMEHSTb
rporpamMMHbIe 1 annapaTHbie METOAbI peasn3aLnmn NCKYCCTBEHHbIX HEMPOHHbIX CETEN U HEYETKUX alirOPUTMOB yripaB/IEHUS.



PeaynbraTbl 06y4eHuMs nNo AucuunanHe
MpeacTaBasiTe NPUHLMIbI TOCTPOEHUS U aPXUTEKTYPY JIOKasIbHbIX CETEH.
[MpUMeHSITE MoyYeHHble 3HaHWSI K PELUEHUIO BOMPOCOB BbI6Opa M BHEAPEHUS KOPMOPAaTUBHBLIX CUCTEM M UHGOPMALMUOHHbIX
TEXHOJIOTWI A/15 peLleHnst 3a4aY yrpaBieHns
MpepekBU3NTHI
OcHoBbI cbopa 1 nepegayn nHHopmaymm
MocTpekBu3nUTbI
WtoroBas aTTecTayums

AnnapaTHas yactb UHTepHeTa Bewen

Linkn gucumnnumHbl Mpodunupytowwme AUCUUNANHbI
Kypc 4

KonunyecTBo akafeMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue copep)XaHusa QUCLUMIUHDI

AvcuynnnnHa BKIOYAET OCHOBHbIE BOMPOCHI U NPUHLMIbLI B 0671aCTH pa3paboTKY annapaTHOMW YacTu MHTEPHET Belen. O3HaKoMieHne
C KOMIMOHEHTaMy B OCTPOEHUM annapaTHON YacTu MHTEPHETa BeLLel, NPUMEHeHUe pa3Hoo06pa3nsi MUKPOKOHTPOJI/1EPOB, NPOTOKO/10B
M uHTepgesicoB B pa3paboTKe MHTEPHETa BeLlelt, CroCobbl CHATUS MHGOPMauun C MepBUYHbIX npeobpa3oBaTesieli CUCTEMbI
aBToMaTu3aumu.

Cneymnguka paboTtbl ¢ no460pOM KOMIOHEHTOB, pa3paboTKOM annapaTHOMi YaCcTy U 03HaKOMJIEHME CO CTaHAapTHbIMMU MPOTOKO/IaMU 1
MHTEpgesicamu npu paspaboTKe UHTEPHET BeELLEM.

Lienb usyyeHus aucuuniuvHbl

M3yunTb crnocobbl pa3paboTKu annapaTHOM YacTu MHTepHET BeLyei

PesynbraTbl 06y4yeHus

ON 9 CriocobeH npUMEHSITb [MOJYYEHHbIE 3HAHUS K PELUEHUI0 BOMPOCOB Bbl6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA A1 PELLEHNUS 3aaY yrpaBJieHus], MPOEKTMPOBATh MU pa3pabaTbiBaTb MHTE/NIEKTYaslbHble CUCTEMbI AJIS1
yrpaBJ/ieHNs] TEXHUYECKUMU CUCTEMAMM M TEXHOIOMMYECKUMMU rpoLjeccamMy, 06yyaTb UCKYCCTBEHHbIE HEWPOHHbIE CETH, MPUMEHSTb
nporpaMMHble 1 annapaTHble METOAbI Peann3almn UCKYCCTBEHHbIX HEMPOHHbIX CETENM M HEYETKMUX afiropUTMOB YrpPaB/IEHNS.
PesynbraTbl 06y4eHuMs No AucuunanHe

KpaTko nanaratb OCHOBHbI€ NMPUHLUMbI U TEPMUHbBI UHTEPHET BeLL el

lpoekTupoBaTh annapaTHy YaCcTb MHTEPHET BeLeli Ha OCHOBE MUKPOKOHTPOJI/IEPOB

Mogbupatb HEO6X0AMMbIE KOMITOHEHTbI, MPOTOKOJ1a U MHTePeNCchbl 4151 pa3paboTKu annapaTHONM YaCTu UHTEPHET BeLy el
MpepekBU3NTbI

lpumeHeHne MOBUIbHBIX CUCTEM AJ1S1 YAANEHHOrO yrpaBieHns

MocTpekBu3uThbI

UTtoroBasi atTectaymns

MporpamMHble nnatdpopMbl MHTepHeTa BeLe

Limkn aucumnnuHbl Mpodunupytowme gucLUNAnHbI
Kypc 4

KonunyecTBo akaieMn4eckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUIMINHDI

AucynnnnHa BKIOYaeT OCHOBHbIE BOMPOCHI U MPUHLUMIMBI B 06/1aCTH NMPUMEHEHUS NaThopM A/ peannsauymmn nporpaMMHON Yyactu
MHTEPHET BeLyel.

O3HakoMJieHune ¢ NpoToKosaMu repegaym gaHHbix MQTT, MUKPOKOHTpoOIIepaMm u nporpaMmmHbimMu nnatgpopmamu PTC ThingWorx,
IBM Bluemix, Rightech IoT Cloud, Microsoft Azure, Artik Cloud. Tizen OS, opraHn3sauusi o6MeHa gaHHbIMU C 06J1a4YHbIMU TEXHOJIOTUSIMM.
Cneyngmuka paboTbl €O CTaHAAapTHbIMWU MPOTOKOaMK, uHTepgesicamMm u nporpaMMHbIMK aaThopMamu ANA peannsaymm
MporpamMMHOM YaCcTu MHTEPHET BeLLel.

Lienb u3yyeHus aucuunnmHbl

MN3y4nTb OCHOBHbIE CrIOCO6bI U MPUHLMIMBI Pa3paboTKy, MPOEKTUPOBaHUS NPOrpaMMHbIX MaaThopm MHTepHeT BeLel

PesynbraTbl 06y4yeHus

ON 9 CriocobeH NPUMEHSATb MONYYEHHbIE 3HaHUS K PELUEHWUHO BOMPOCOB Bbl6Opa M BHEAPEHUS KOPOpaTUBHBIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA AJ151 PELLUEHUS 3ajaY yrnpaBJ/ieHus], MPOEKTUPOBaTh M pa3pabaTbiBaTb MHTE/IIEKTYaslbHbIE CUCTEMBbI 4151
ynpaBsieHNs1 TEXHUYECKMMU CUCTEMaMMU U TEXHOJOMMYECKMMU MpoLjeccamy, obyyaTb UCKYCCTBEHHbIE HEMPOHHbIE CETH, MPUMEHSTH
nporpaMMHbIe U annapaTHble METOAbI peann3aynm UCKYCCTBEHHbIX HEMPOHHbIX CETel U HEYETKNX allrOPUTMOB yrpaB/IeHUS.
Pe3yanaTb| 06yqe|-wm no AucuunniuHe

lMepeuncnsTb OCHOBHbIE NaTHOPMbI 415 IPOrPaMMUPOBaHNSI UHTEPHET BeLyel

OnpeaensiTb cnocobbl opraHn3aLnm 06MeHa JaHHbIMU MUKPOKOHTPOJIIEPOB C 06/1a4HbIMU TEXHOIO0MUSIMU

Ucnonb3oBaTb OCHOBHbIE MPOTOKOJIbI, MHTEP(ENChI M TEXHONOrNM AJIS1 OpraHn3almmn obMeHa JaHHbIMU € 0671a4HbIMU TEXHOI0rMAAMY
MpepekBn3nTbI

YpaneHHoe yrnipaBneHune naatgopmoii Arduino

MocTpekBu3uTbI

Utorosas aTTectaymns

TexHonorum NHTepHeTa BeLLen

Linkn gncumnnnHol Mpodunupytowme gMcLUUNAKHbI
Kypc 4

KonuyecTBo akaieMUyeCcKmx KpeanToB 5



dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLMINIIUHDI

ﬂMCL{MI’U‘MHa BKJ1r04YaeT OCHOBHblIe BOMNPOCbl U rNpuHUWMbl B o6sactn npuMeHeHnsa n oripegesieHne OCHOBHbIX MeTo4oB U croco6oB
pa3pa6OTKM WHTEepHeT Beu.(eﬁ U nx rIppuMeHeHns B CUCTeMax aBToMaTn4eCcKoro yripaBJ/1eHUA.

O3HakoMeHne ¢ 6a30BbIMU npuHynnamMmy, ctTaHgaptamum, apXMTeKTypOIZ WHTEepHeT Beu.{eﬁ, npuMeHeHue rnPoToKOJI0B rnepegayvn JaHHbIX
B 6eCI'lpOBO,quIX CEHCOPHbIX CeTHAX.

CI'IeLlMd)MKa pa6OTbI C OCHOBHbIMW npunHUnnamn un mMmetogammn pa3p860TKl/1 UHTEpPHeT BeLL[eFI A/ CUCTteM aBTOMaTU4yeckKoro
yrnpaBJieHus.

Lienb u3yyeHus aucuunnmHbl

N3yunTb 6a30Bble NPUHLUNMLI, CTAH[APTbI, APXUTEKTYPA MHTEPHET BeLY el

PesynbraTbl 06y4eHus

ON 9 CriocobeH nNpUMEHSITb MOJIYYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BbI6Opa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHGOPMaLMOHHbIX TEXHOIOMMIA [J151 PELLUEHNS 3a4aY yrpaBJ/ieHus], MPOEKTMPOBaTh MU pa3pabaTbiBaTb MHTE/NIEKTYaslbHble CUCTEMbI AJ1S1
ynpaBJ/ieHns TeXHN4eCKUumMun cuctemMamum U TeXHOJIOrM4eCKUMU rpoLreccamum, o6yanb UCKYCCTBEHHbIe HeﬁpOHHbIe ceTn, NPUMeHATb
nporpamMHsbie n anrnapaTHblie MeTo4bl peanin3aynn NCKYCCTBEeHHbIX Hel7lpOHHbIX CETEN U HEYETKUX aJlropuTMoB yrpaBJieHUs.
PesynbTaTbl 06y4yeHUs N0 AUCLMUIIIMHE

an 3aBepLieHnn OCBOEHUA ANCUUNIINHbI O6yqaiOLuMﬁCﬂ OCBOUT OCHOBHbI€ [MOHATUA, TEXHOJZIOrnn, cTtaHgapTbl, MPOTOKOJIbl n
I'Il'laTd)Oprl nporpaMmMHoO- arinapartHbie I'IflaTd)OprI WUHTEepHeTa Beu.{eﬁ, 6yAeT crocobeH CTaBUTb U pewaTtb 3aja4yn, cBsA3aHHble C
BbIGOPOM M pa3paboTKOM MPOrpaMMHO-annapaTHbIX MAaTtQopM A1 BCTpauBaeMbiX MHPOKOMMYHUKALNOHHbIX YCTPOUCTB U CUCTEM
CBSA3U, @ TaK)XXe oueHunBaTb 3¢¢eKTMBHOCTb NPpUMeHeHNsA aJlbTePHaTUBHbIX 3JIEMEHTOB U yCTpOﬁCTB B KOHKPETHbIX CMTyaL[MHX.M
rosly4aeT KOMMETEHLMIO: IPUOBPETEHNST OCHOBHbIX MPUHLUMIOB U YCTPOUCTB A/19 06paboTKuU M nepegayun nHHopmalmm
MpepekBU3NTbLI

06n1ay4yHble TEXHOJIOMMN B aBTomMartunlaymn

MocTpekBu3uThbI

UTtoroBas atrectaymns

npoeKTMpOBaHMe aBTOMaTU3NpPOBaHHbIX CUCTEM

Livkn ancumnnuHbl MpodunupyoLwme JUCUUNIUHbI
Kypc 4

KonunyecTBo akaieMnyeckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI 9K3aMeH 1 KypcoBas paboTa/npoekT

KpaTkoe onucaHue copepXXaHusi AUCLMMIIUHDI

B ancymnnnHe paccmaTtpuBaroTCA BONPOCHI 3ajay NpoekTMpoBaHus aBTOMaTUYeCKUX CUCTEM, XapaKTEPUCTUK, COCTaBa U COAEPXKaHNS
MPOEKTHOW JOKYMeHTaLun. 0603HavaroTCs TpeboBaHUs K TEXHUYECKOMY M pabodeMy MpOoeKTy aBTOMaTUYECKON CUCTEMBI, MOCTaHOBKE
3ajayn NpoeKTMPOBaHUS, BbIGOPY TUMOBBLIX TEXHUYECKUX CPEeACTB aBTOMaTu3auuu, 0COBEHHOCTeN Bbl6opa MHPOPMAaLUOHHOIO u
ynpasJifarowjero BblYncinTesIbHbIX KOMIMJIEKCOB, orpejesieHne To4eK KOHTPOJIA, CUrHanansaynn n ynpasrieHUs. lMosicHAKOTCA npasuna
MOCTPOEHUsI CXeM, UX arnnapaTHas peaan3ayus. MPUHLMMbI TPOEKTUPOBAHUS CACTEM yripaBJieHNs Ha 6a3e MUKPOKOHTPOJIIEPOB.

Lienb nayyeHns AUCLUN/MUHDI

Llel'lbl-O Kypca «npoeKTMDOBaHMe aBTOMaTU3NPOBaHHbIX CUCTEM» SABJISETCA d)OpMMpOBaHMe 3HaHWI OCHOB npoeKkTupoBaHus
aBTOMaTU3NpPoOBaHHbIX CUCTEM, OCBOEHUE TPUHLNNOB opraHnsaynn d)yHKL{MOHMpOBaHMFI nporpamMmmMHoO- annapaTHbIX MHTepd)eﬁCOB B
COBPEMEHHbIX KOMIbHOTEPHbIX CUCTEMAX.

PeaynbraTbl 06y4YeHus

ON 9 CriocobeH nNpUMEHSITb MOJyYEHHbIE 3HAHUS K PELUEHUIO BOMPOCOB BblI6OPa M BHEAPEHUS KOPMOPaTUBHLIX CUCTEM U
MHd)OpMaLlMOHHbIX TEXHOJI0r NN AJ1A peLlueHnsA 3agad yrnpaBJieHUs, NPpoOeKTnupoBaTb n paSpa6aTbIBaTb UHTEeNIeKTyal/lbHble CUCTEMbI 4J14
ynpaBJ/ieHUA TeXHUYECKUMN CcucrteMamm U TeXHOJIOTM4YeCKUMU rpoLeccamuy, o6yanb UCKYCCTBEHHbIe HeﬁpOHHbIe CeTn, NMPUMeHATb
nporpammHbie 1 arinapatHblie MeTo4bl peasin3aynmn NCKyCCTBEHHbIX Hel;IpOHHbIX ceTemn M HeYeTKux aJiropuTtMoB yripaBJ/ieHUA.
PesynbraTbl 06y4eHMs No AUCLMNINMHE

Paspa6atblBaTh MPOEKTbl aBTOMATU3UPOBAHHbIX CUCTEM

BbI6MpaTb KOMI1J1IEKC TeEXHNYECKNX cpeCcTB CUCTEMblI aBTOMaTn3alynn B 3aBUCUMOCTU OT NpeabsaB/IAeMblX Tpe6OBaHMﬁ
MpepekBU3NTHI

npOI'paMMHO-TeXHMLleCKMe KOMI1J1EKCbI yripaBJieHns

MocTpekBU3UTbI

UTtoroBasi arrecrayumsa

I'IpoeKTMpOBaHue CUCTEM aBTOMATUKUN N TeNTIeMEXaHUKN

Linkn gucumnnmHbl Mpodunupytowwme AMCUUNANHbI
Kypc 4

KonunyecTBo akafieMnyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW 3K3aMeH K KypcoBasi paboTa/npoexT

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

B paucuunauHe paccMaTpuBaloTCsi BOMPOChI  KPUTEpUEB KadyecTBa [IPOEKTUPOBAHMSA, 06Ljasi XapaKTepUCTUKU MPOEKTHOM
JOKyMeHTauuu, cocTaBa U CoZepXKaHus rpauyeckon n TeKCTOBOW YacTel MPoeKTa, cocTaBa TEXHUYECKOro un paboyero npoekra ACY
TI1. MNpuBoasTca npuMepbl MOCTaHOBKMU 3aayyu MPOEKTUPOBaHUS, Bbi6opa TUMOBbIX TexHudeckmx cpegctB ACYTII, ocobeHHocTel
BbI60OPpa MHPOPMAaLMOHHOIO 1 yNPaBASIFOLLEro BbIYUCNTENIbHOIO KOMIMIEKCOB, TOYEK KOHTPOJIS, CUrHanu3auymm u yrnpaBieHus.

Llenb usyyeHus aucuunnmHbl

OBnageHneTeopeTMyeckKuM annapaToM rpoeKTUPOBaHUS CUCTEM aBTOMAaTUMKM U TejeMexaHuKu U  BbINOJIHEHME pPacyeTHo-
ncenefoBaTeNlbCKux paboT M0 MPOEKTUPOBAHUIO M IKCMJlyaTaLuuMu CUCTEM YrpaBJieHUs Ha OCHOBE CPEACTB COBPEMEHHOM
BbIYUC/INTESIbHON TEXHUKU

PesynbraTbl 06y4yeHus

ON 9 CriocobeH npUMEHSITb [MOJYYEHHbIE 3HAHUSI K PELIEHUI0 BOMPOCOB Bbl6Opa M BHEAPEHUS] KOPMOPaTUBHLIX CUCTEM U



MHd)OpMaLlMOHHbIX TexXHos10rmn AJ1A peLlueHnsa 3agad yrnpaBJieHUs, NPpoOeKTupoBaTb n paSpa6aTbIBaTb UHTEeNNIeKTyal/lbHble CUCTEMbI 4J14
ynpaBJ/ieHUA TeXHUYECKUMN CcucremMamm U TeXHOJIOTM4YeCKUMU TpoLeccamuy, O6yanb NCKYCCTBEHHbIe HeVIpOHHbIe CeTn, NMPUMEeHATb
nporpamMHsbie v anrnapaTHblie MeTo4bl peannsaynn UCKYCCTBEeHHbIX Hel;IpOHHbIX ceTen U HeYeTKuxX aJlropuTMoB yripaBJieHUA.
PesynbraTbl 06y4eHMs No AUCLMNIMHE

Pa3pa6aﬂ>/3arb MPOEKTbl CUCTEM aBTOMaTUKN N TeJleMexaHUKn

BbI6MpaTb KOMI1J1IEKC TEXHNYECKNX CpeCTB CUCTEMbI aBTOMaTn3alynn B 3aBUCUMOCTU OT NpeabsAaB/IAeMblX Tpe6OBaHMI;1
MpepekBU3NTHI

WHpopmaymoHHo-ynpaBAsioLme cucTeMbl

MocTpekBn3nTbI

UtoroBas arrecraynsa

npoeKTVIpOBaHI/Ie, MOHTAaX, HaJlagKa U 3Kcnjiyatauua CUCtemM aBTomMaTtmnsauyumum

Limkn ancumnnuHbl Mpodunupytowme gucLUUNAnHbI
Kypc 4

KonuyecTBo akaieMUYeCcKux KpeanToB 5

dopma KOHTpONA 3HaHMI 9K3aMeH U KypcoBasi paboTa/npoekT

KpaTkoe onucaHue cogep)xaHusi AUCLUMIIUHDI

B AncuyunianHe paccMaTtpnBaroTCs BOMNPOCbI TNPOEKTUPOBaHUA W MPOEKTHbIX npouyegyp, dtarbl TEXHUYECKOe 3agaHue, CTPYKTYpbl
npoeKkTta aBTomMaTtn3aLunmn, OCHOBHbIe Tpe6OBaHMV1 K rpoeKTaM CUCTeM aBToMaTtu3salunun, cogepxaHne n coctaB TeXHU4YECKOro sagaHus
C UCXOL4HbIMU faHHbIMW Ha MNMPOEKTUPOBaHNE, OCHOBbI OpraHn3alnn MOHTa>XHbIX pa60T, 3Tarnbl MOHTAaXa, l'paquKM nyCKoHas1a4O4YHbIX
pa60T CncrteM aBTomMatmnsaynn, Mmatepunalsibl. UHCTPYMEHTbI U I'IpMCI'IOCO6I'leHMFI, NMPUMEHseEMbIE 1PN MOHTaXe. Bbl,qBMI'aI'OTCFI npasuna
Hanagkun cpegctB aBToMatnsanunu, rIpoBepPOYHbIX MCI‘IbITaHMﬁ, PeMOHTa N TEXHN4YeCKOro 06Cﬂy)KMBaHVIFI cpeacTB aBToMarn3sayunn.
Lienb usyyeHmsa gMCcLUUNINHDI

n3syvyeHne crioco6oB MOHTa)Xa, HaJlagKn 1 aKcriiyataynn cpegcrts aBToMatnsaymnm coBpeMeHHOro npPoMbILLIeHHOro O60pyAOBaHVIFI,
BXogsALwero B cocTtaB CJIOXHOM Mepapquecr(oh aBTOMaTM3MpOBaHHOl71 CUCTeMbl yripaBJ/ieHnsi TeXHOJIOrM4eCKUMu rpoLeccamy,
n3yvyeHune TUNnoBbIX METO40B MOHTa)a 1 HaJlagKun O60pyﬂOBaHMH MHd)OpMaLlMOHHO-yﬂpaBJ'IﬂI-OLLlMX CUCTEM.

PesynbraTbl 06y4eHus

ON 6 CnocobeH n3y4yaTtb OCHOBHbI€E MNPUHLUNIMbI N MEeTOA4bI NOCTPOEHUA CUCTEM yripaBJieHUs.

ON 9 CnocobeH NPUMEHATb [10Jly4eHHble 3HaHuUs K peLleHno BOINpOoCoOB Bbl60pa n BHe[peHns KopropaTtuBHbIX CUCTEM U
MHd)OpMaL{MOHHbIX TEXHOJI0r M AJ14 pelleHns 3agad yripaBJ/ieHUs, NpoeKTnpoBaTtb U pa3pa6aTbIBaTb UHTeNIeKTyal/lbHble CUCTEeMbI 4J15
ynpaBJ/ieHUs1 TeEXHNWYEeCKNUMN cncrteMamm U TeXHOJIOrM4eCKUMU ripoLeccamu, o6yanb NUCKYCCTBEHHbIe HeﬁpOHHble ceTun, NMPUMeHATb
nporpamMmmMHbie 1 arinapatHble MeTo4bl peasin3aynmn NCKyCCTBEHHbIX Hel}ipOHHbIX ceTen U HeYeTKnx aJiroputMoB yripaBJ/ieHUA.
PeaynbraTbl 06y4eHuMs No AucuunanHe

,ﬂeMOHCTpMpOBaTb HaBbIKW NMPOEKTUPOBaAHNA, MOHTa)XKa HanagKun 1 3KCrisiyataymnm TeXHUM4eCKux cpegCcTB CUCTeEM aBToMaTn3aynmn
BbInosiHATE OCHOBHbIE Tpe6OBaHMFI npu 3Kcriyaraymu I'IpM60pOB n cpeacTtB aBToMaTtukn

MpepekBU3NTbI

lporpammupyembie 10rndyeckme KOHTPoJsisiepbl

MocTpekBu3uThI

UTtoroBasi arrecrayusa

ABTOMaTusauusa NMPOMbILLUNEeHHbIX 06BHEKTOB U npon3BoACTB

Linkn gucumnnumHbl MpodunupytoLme AUCUUNINHbI
Kypc 4

KonunuecTtBo akafemMnyecknx KpeanTos 6

dopma KOHTPONA 3HAHUI BK3aMeH U KypcoBasi paboTa/npoeKT

KpaTkoe onucaHue coaepXXaHusa QUCLUMINHDI

AucynnnnHa BkIroYaeT B ceb6s1 OCHOBHbIE BOMPOChI aBTOMAaTH3aLUmUn MPOMbILLIEHHBIX 06bEKTOB M MPOU3BOACTB, pacCMaTpUBarOTCS
CJIOXKHbI€ CUCTEMbI YrpaBJIeHUS, NPEACTaBAEH CUCTEMHbIN MOAXOA K YrIPaB/IEHUIO C/IOXHbIMU CUCTEMaMU, alropuTMbl ONTUMasIbHOro
yrnpaBJrieHusi, MaTeMaTudeckme MOAENN OOLEKTOB yrnpaBrieHUsl, TEXHOOIMYECKMX U TEXHUYECKUX CUCTEM, M3y4yaroTCs pacyeT u
MOAEeNIMPOBaHNN OfHOKOHTYPHOM, KOMOGUHMPOBAHHOM W kKackagHo#i ACP c nomouwbto nporpammbl MATLAB naketa SIMULINK.
Paccmatpusarotcs SCADA cuctem,poMbiLLIeHHbIe CETU NOAAEPXKKU ACY u cucTeMbl yrpaBeHUs POMbILLIEHHbIMU 06 beKTaMM.
Lienb u3yyeHus aucuunnmHbl

Jatb CTyAeHTaM 3HaHuUs U CBEAEHUS O TUMOBbIX CUCTEMaX M 3afjayax aBToMaTu3alnum TEXHOJIOMMYECKUX NMPOLecCoB U MPOU3BOACTB,
pa6oTarolmx Ha pasHbIX nepapxu4eckmux ypoBHSX (OThesIbHble YyCTaHOBKM M y4aCTKM, BCe MPOU3BOACTBO), a TakXKe HayYnTb OCHOBHbIM
rnpuemMam rnpoeKTUPOBaHUS] ITUX CUCTEM.

PesynbraTbl 06y4eHus

ON 6 CriocobeH n3y4aTb OCHOBHbIE MPUHLMIIBI U METOAbI MOCTPOEHUSI CUCTEM YrPaB/IEHUS.

PesynbTaTbl 06y4yeHUs N0 AUCLMUIIIMHE

lMpumeHsieT Ha nNpakTMKe 060CHOBaHMe BbI6OPa PeryimpyemMbix, KOHTPOMPYEMbIX, CUTHaIN3UPyeMbiX napamMeTpoB

JaeT oleHKy TeXHNYeCKUxX cpefCTB aBToMaTn3aLyum 1 yrpaBieHus.

Pa3pab6atbiBaeT anroputMmbl paboTbl U NPOrPaMMHOI0 06ecreyeHnss MUKPOKOHTPOJIZIEPOB B CUCTEMaX yripaBaeHus"

MpepekBn3nTbI

JlnarHocTuka n HafleXXHOCTb 3/IEMEHTOB U CUCTEM aBToMaTu3aymm

MocTpekBu3uTbI

WUTorosas atrectayus

ABTOMaTI/I3aL|,VI$| TEXHOJIOrn4YeckKoro 060pyn,OBaHVIﬂ

LIMkn gucumnnamHbl Mpodunupytowme JUCUUNIUHbI
Kypc 4

KonuyecTBo akaieMUyeCcKmx KpeanToB 6



dopma KOHTPOA 3HAHUI BK3aMeH K KypcoBasi paboTa/npoeKT

KpaTkoe onucaHue coaepXXxaHusa QUCLUMAUHDI

AucymnnnnHa BkaroyaeT B ceb651 OCHOBHbIE BOMPOCHI aBTOMaTHU3aLmMmu TEXHOI0rnyeckoro obopyaosanus. 06opynoBaHue npescraBieHo
Kak OObEKT yrpaBJIEHUs, W3y4yaroTcsl AMHaMUYecKue M CcTaTuYeckme CBoKMCTBa OOBEKTOB. M3ydaroTcs MeTogbl U Croco6bl
onpefeneHnss U pacyera perysisiTopoB JIOKasbHbIX CUCTEM yrpaBreHusi. Tak e wusyyaeTca knaccupukauymsi 06bekToB, BbI6GOP
anropuTMOB aBTOMaTu3aLuuy, MoJ6op 371eMEHTOB TEXHUYECKMX CPEACTB aBTOMaTu3aumu, X HaCTPOWKM u akcriyaTayuu. Bornpocsi
rosiyyeHus nepegaym n o6paboTKu TeXHOOrMYeCKOW 1 ynpasastoLen nHpopmaymm.

Llenb u3yyeHus aucuunnmHbl

AaTb CTyAeHTaM 3HaHWsl U CBELEHNS O TUMOBbIX CUCTEMAX M 3ajavyax aBToMaTu3alum TEXHOJIOTMYECKUX MPOLJECCOB U MPOU3BOACTB,
pa6oTaroLmx Ha pasHbiX nepapxXu4yeckux ypoBHSX (OTA4esIbHbIe YCTaHOBKM M y4aCTKM, BCE MPOMU3BOACTBO), @ TakKXKe HayYnTb OCHOBHbIM
rnpuemMam rnpoeKTUPOBaHNSI ITUX CUCTEM.

PesynbraTbl 06y4yeHus

ON 6 CriocobeH n3y4aTb OCHOBHbIE MPUHLMIIBI U METOAbI MOCTPOEHUSI CUCTEM YrpPaB/IEHUS.

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

OnpeaensieT BbI6OP NepBUYHbIX MpeobpasoBaTesiel TEXHOIOrMYECKNUX NapaMeTpoB.

Bnaneet METOAMUKOM pacyeTa BbIXOAHOIO HaNMpsKeHUs1 B YNPPo-aHaioroBbIX U aHaaoro-4nppoBbix npeobpasoBaTessx

Bnapeet akcrnepuMeHTaibHbIMU METOAaMu OnpesesIeHNs AUHaMNYECKUX XapaKTepUCTUK 06beKTa yrpaBsieHns"

MpepekBU3UTDI

HagexHocTb cucteM ynpaBieHus

MocTpekBu3uTbI

UTtorosas attectayms

ABTOMaTM3aUUsa TUNOBbIX TEXHONMOrMYECKUX npoueccos.

Linkn gucumnnmHbl Mpodunupyrowme AMCUUNANHDI
Kypc 4

KonunuecTBo akafieMnyecknx KpeanToB 6

dopMa KOHTPONA 3HaHWUI 9K3aMeH 1 KypcoBas paboTa/npoekT

KpaTkoe onucaHue cogep)xaHusi GUCLMUIIUHDI

AucuynnnnHa BkIoYaeT o6LyMe BOMPOChbI MOCTPOEHUS TUIIOBbIX OOGBEKTOB aBTOMaTU3auumy, Kiaccupukaumsi o6beKkToB, Bbi6OP
anropuTMOB aBTOMaTuU3auuy, Mogobop 3S7EMEHTOB TEXHMYECKUX CPEACTB aBToMaTu3aumu M UX HACTPONKM W 3KCrayaTaumu.
npeAcTaB/IeH aHa/nM3 KakK JIOKajlbHbIX CUCTEM aBTOMaTu3ayuuu, TaK M CJIOXKHbIX CUCTEM: C pacrpefesieHHbIMU rnapamMeTpamy,
yngposnbix, ACYTI. WN3ydaroTcss CxeMbl aBTOMaTu3auun MEPUOANYECKUX U JAMUCKPETHbIX MPOLEeccoB, METOAbl OonucaHus 3ajad
AMCKPETHOIro M JIOrMYECKOro yripaBrieHus], NepexoiHbie npoLeccoB Lnpposbix CY.

Ll,eﬂb U3y4yeHuna gucumnninHbl

Llenbro n3ydeHns AUCUMNINHbBI SIBIAETCA MOAroToBKa 6akasiaBpa K CaMOCTOSTE/IbHOMY pe- LUEHNIO TEOPETUYECKMX M MPUKIaLHbIX
3afja4y aBToMaTU3aLnm TeEXHOJI0rMYECKUX MPOLIECCOB B Pa3/INYHbIX OTPAC/ISAX MPOMbILLIEHHOCTH.

PesynbraTbl 06y4eHus

ON 6 CrocobeH n3yyaTb OCHOBHbIE MPUHLMNIMbI U METOAbI MOCTPOEHUS] CUCTEM yripaB/IEHUSI.

PeaynbraTbl 06y4eHuMs No AucuunanHe

Crioco6eH NpuHUMaTh yyacTue B cosgaHnm u ynpasaeHnn ACYTIT Ha Bcex aTanax XU3HEHHOro UMKa.

CrnocobeH ocyLecTBAATb U 060CHOBLIBaTL BbIGOP MPOEKTHbIX PELUEHMI M0 BUAaM 06ecrieYeHnsi CUCTEM aBTOMAaTMYECKOro KOHTPOIs
M yrpaBJrieHus,

CriocobeH aKcnyaTupoBaTh u conpoBoxgatb ACYTIT u cucTeMbl UCMETYEPCKOrO yrpaBaeHNUs

MpepekBU3NTbI

JwnarHocTuka n Hafie)XXHOCTb CUCTEM YrpaBeHUs

MocTpekBu3uThbI

WUTorosas atTectayms

Flpep,p,wnnOMHaﬂ NnpaKTUKa

Likn ancuunnuHbl Mpodunupytome gucLUNAnHbI
Kypc 4

KonunyecTtBo akaieMUYeCcKnx KpegmTon 15

dopMa KOHTPONA 3HaHUN MToroBas oueHKa no npakTunke

KpaTkoe onucaHue coaep)XXaHusa QUCLUMINHDI

O3HakoMJieHne C npeaannIOMHON CTPYKTYPOu U C NPeaAannIoOMHON NporpaMmMoi npeanpusaTus, rnepcriekTuBamMmmu m riaHamu ero
pa3BnUTUA,; naaHamu pacLimpeHnsa HoOMeHK/1aTypbl, C 3KOHOMUYEeCKNMU NokKalaTtesiIaMun pa6OTbI npeanpuaTnsa, nydyeHmne HOBOW TEXHUKM
M TEXHOJIOTWH, NMPUMEHAEMbIX Ha MPEANnpPUATUN, MEePONpPUATUI N0 TexHuke 6e30MacHOCTU U MPOTUBOMNOXAPHbBIX MEPOnpPUSTUI;
nposegeHue 6ub6aMorpapuUeckoro rnomcka rno Teme AMMIOMHOIMO MNPOeKTa C MWCMO/Ib30BaHUEM OTEYECTBEHHBIX U 3apy6eXXHbIX
MepuoANYECKNX U3JaHUIA, PYKOBOASLUMX JOKYMEHTOB, MOHOrpaduii u y4ye6HMKOB; O3HAKOMJIEHWE C TUIMOBbIMU PELUEHUSMU 0
MOCTaB/IEHHONM B AMMIOMHOIO MPOeKTa npobremMe; npoBefeHne Yriay6ieHHOro U3y4YeHuss U npopaboTKM TEXHUYECKUX BOMPOCOB,
CBSI3aHHbIX C TEMOW AMMIOMHOIO MPOEKTa; NPUOGPETeHNE [OMOHUTENbHbIX HaBbIKOB M0 paboTe C ycTaHOBKaMu aBToMaTu3auuu
TEXHOJIOrMYECKMX MPOLIECCOB, MEPCOHabHbIMU KOMIMbIOTEPAMMU U KOHTPOJSIbHO- M3MEPUTESIbHONM TEXHUKOWM, c60op MaTepuasnoB AJis
BbIMOJIHEHUS ANMJIOMHOIO MPOEKTA.

Llenb usyyeHus aucuunnumHbl

Lenbro NpeaannioMHOM NpakTUKK ABJISETCS 3aBEPLUEHNE HanncaHus AUniaoMHoONA pa6oTbl (MpoekTa)

PesynbraTbl 06y4YeHus

ON 3 CnocobeH uccnenoBaTb M MPOEKTUPOBATh (PYHKLUMOHasIbHbIE CTPYKTYPbl, OTAE€/IbHbIe BUAbI 06ECNeYeHUs] pas/IMyHbIX TUMOB
TEXHUYECKUX 0OBEKTOB yrpaB/ieHus, pa3pabaTbiBaTb MOLeNN aBTOMaTU3NPOBAHHbIX CUCTEM 06PabOTKU MHPOPMaLMM U yripaBeHus,
MPUMEHATb Pas/inyHble MEeTOAbl HernapameTpUYecKou uaeHTUUKauum A1 NOCTPOEHUS afleKBaTHbIX MaTeMaTU4Yeckux Mogesev;
CroCo6HOCTb OMMUCbIBaTh M NMPUMEHSITb NapamMeTpUYecKme MeToabl 4S5 uAeHTUuKaymn Mogenesi 06beKToB yrpaB/ieHUs; METOAO0B



UAEeHTUPUKaLUN HETIMHENHBIX CUCTEM.

ON 10 Bnagetb MeTogamu pa3paboTKu pO60TOTEXHUYECKMX CUCTEM YripaB/IeHUSI.

Pe3yanaTb| o6yqe|-|m| no aucuuniauHe

lMpuobpeTaTb NpakTUYECKME HaBbIKW MO paspaboTKe M MPOEKTUPOBaHNIO (YHKLUMOHasIbHbIX 3afaY, QYHKLUMOHA/bHbIX MOACUCTEM B
COOTBETCTBUM C TEMOW ANMSTIOMHOIO MPOEKTa.

MpepekBU3NTHI

lpounsBoacTBEHHas npakTuka 3

MocTpekBu3nUTbI

UTtorosas atTectayus

MpousBoacTBeHHas NpakTuka 3

Limkn ancumnnutbi Mpodunupytowme gMcLUNAKHbI
Kypc 4

KonnyectBo akaieMnUyeckunx KpegmTos 15

(dopmMa KOHTpONA 3HaHMUI UToroeas oueHka no npakTuke

KpaTkoe onucaHue cogep)xaHusi AUCLUMIIUHDI

lpon3BoacTBeHHasi NpaKTuKa3 IBASETCA OAHUM U3 Ba)KHbIX 9TaroB /151 3aKpenieHnsi KOMeTeHYns, CHOpMUPOBaHHbIX B pe3ysibTaTe
3HaHWW, MONyYyeHHbIX obyyarowmmmucss Mo crneymanbHocTn IT B cTeHax yHuBepcuTeTa. [lpakTuka HanpaBsieHa Ha 3akpersieHue
00LEeKYIbTYPHbIX, NPOPECcCUOHaNIbHbIX U MPOGUIbHBIX MPOYECCUOHAIbHbIX KOMMETEHUMN, a TakXe Ha JOrOJIHEeHMe 3HaHWM,
MOJTYYEHHbIX 06Y4arOLYUMMCS N0 BCEM AUCLMUIIMHAM, U 06ECreYyeHne BOSMOXHOCTU UX UCMOIb30BaHUs B LIEJISIX PELUEHUS MPOGIEM,
BO3HMKaIOWMX Ha NPEANPUATUSAX, B YUPEX[EHUSAX, HAa MPON3BOACTBAX..

Lienb usyyeHus aucuuniuvHbl

yrnyéneHne 3HaHWA CTY[EHTOB [MyTeM [PaKTMYECKOro M3y4YeHus CPeACTB M CUCTeM aBToMaTu3aumum u uHpopmaTudaumm
MPOM3BOACTBa, 3aKperieHne TeOPEeTUYECKUX U MPaKTUYECKUX 3HaHWH, MOJYYEHHbIX CTyAeHTaMu npu u3ydyeHuu 6as30BbIX U
MpOGUABHBIX ANCLUNIINH, N3yYeHne JOKHOCTHbIX 00513aHHOCTEN TEXHUYECKMX PabOTHUKOB MPeANPUATUIA; 9KOHOMUYECKUX BOMPOCOB
opraHusayuu v naaHNpoBaHUs NPonN3BOACTBa; BONPOCOB 06ecrevyeHnss 6e30M1acCHOCTY XXNIHE[EATENbHOCTHN Ha NPEANnPUATUN.
PesynbraTbl 06y4eHus

ON 3 CnocobeH nccnenoBaTb M MPOEKTUPOBaTh (PYHKLUMOHasIbHbIE CTPYKTYpbl, OTA€/IbHble BUAbI 06EeCreYeHUs: pas/IMyHbIX TUMOB
TEXHUYECKUX 0OBbEKTOB yrpaBJ/ieHus], pa3pabaTbiBaTb MOAen aBTOMaTU3nMPOBaHHbIX CUCTEM 06pPaboOTKU MHpoOpMaLmu U yrpassieHus,
MPUMEHATb pasfinyHble MEeToAbl HerapameTpuyeckon uaeHTUukauum A5 NOCTPOEHU afleKBaTHbIX MaTeMaTu4deckux Mogesiev;
CMOCOBHOCTb OMUCbIBaTb M NPUMEHSITL MapaMeTpudeckme MeTodbl A1 uaeHTudukaymm mMogesneii 06beKToB yrpaB/eHUs;, METOA40B
MAEHTUUKaLNN HENTMHEAHbIX CUCTEM.

ON 10 Bnagetb MeTofamu pa3paboTku pO60TOTEXHUYECKUX CUCTEM yripaB/IEHUSI.

PeaynbraTbl 06y4eHuMs No AucuunanHe

1) yTBEp)K[aTb O6LLEKYIbTYPHbIX, MPOPECCUOHANBHBIX U MPOGUIBHBIX MPOPECCUOHATbHBIX KOMIETEHUU;

2) [leMOHCTpMPOBaTh 3HaHWI M0 BCEM UCLUMINHAM, N3YYEHHbIM B CTEHaX yHUBEPCUTETa;

3) NMpUMeHsITb 3HaHWs, MOJIyYeHHble B CTEHaxX YHUBEPCUTETA, B LIEJISIX PELIeHUs] MPo6GsieM, BO3HUKAKOWMX Ha MPeAnpusiTusx, B
YUpexxaeHunsx, Ha MPonN3BOACTBaxX U T.4.
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